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2396642 

RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To R^ted Api^ications 
This application daims the benefit of the filing date of U.S. provisional patent 
applicatkm serial number 60/212.359. attorney docket number 25791.36, filed on 

5' June 19. 2000, the disclosure of wMch is hoorporated herein by reference. 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139. attorney docket 
' no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111.293. attorney docket no. 25791.3, 

10 filed on 12/7/1998; (2) U.S. utility patent appRcation serial tto. 09/510,913, attorney 
docket no. 25791.7.02, filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provistonal 

15 ap(dkation no. 60/119.611, attomey docket no. 25791.8; (4) U.S. utility patent 
applteation serial no. 09/440,338. attomey docket no. 25791.9.02. filed on 
11/15/1999. whteh claimed the benefit of the filing date of U.S. provistonal 
application no. 60/108.558. attomey docket no. 25791.9. filed oh 11/16.1998; (5) 
U.S. provisional patent appHcatfon na 60/183.546. filed on 2/18/2000; (6) U.S. utility 

20 patent applicatton no. 09/523.460. attomey docket no. 25791.11.02. filed on 
3/10/2000. which dabned the benefit of the filing date of U.S. provlskmal application 
no. 60/124.042, filed on 3/11/1099; (7) U.S. utility patent application no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24/2000, whteh claimed the benefit of 
the filing dates of U.S. pro\Hsional application no. 60/121,841, attom^ docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provisional appllcatton no. 60/154.047. 
attomey docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/511.941, attomey docket no. 25791.16.02. filed on 2/24/2000. which claimed the 
benefit of the filing date of U.S. provistonal serial no. 60/121,907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent applk:ation no. 09/588,946. 

30 attomey docket no. 25791.17.02, filed on 6/7/2000. which daln^d the benefit of the 
filing date of U.S. provisional patent applicatk>n serial no. 60/137.998, attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent applkation no. 
09^59.122, attorney docket ho. 25791.23.02. filed on 4/26/2000. which daimed the 
benefit of the filing date of U.S. proviskMial applicatton no. 60/131.106. attomey 
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docket no. 25791.23. filed on 4/26/1899. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: ^. 
(1 1 ) U.S. provisional application no. 60/146,203, attorney docket no. 25791 .25. filed 

5 on 7/29/1999; (12) U.S. pro>rtsional application no. 60/143,039, attorney docket no. «i4 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional -s 
application no. 60/159,039, attome^r docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk)nal patent application no. 60/159,033, attorney dock^ no. 25791.37. ^ 

10 filed on 10/12/1999; and (16) U.S. provisional patent applicatipn no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disctosures of these applicatioQS. 

Background of the Inventton 
This invention relates generally to wellbore casings, and in particular to ! 

15 wellbore casings that are fonmd using expandable tubular nrie 

'Conventionally, when a wellbore is created, a number of casings are 
installed in tt^ borehote to prevent collapse of ttie borehole wan and to prevent \ 
undeslred outflow of drilling fluid into the formation or inflow of fluid from tiie 
formation into the borehole. The borehole to drilled in intervals whereby a casing 

20 whteh is to be installed in a tower borehole Interval is lowered ttirough a pn^vlously 
installed casing of an upper borehole interval. As a consequer>ce of this procedure 
the casing of the lower interval is of smaller diameter than the casing of tt)e upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasir>g In downward direction. Cement annuli are provkled between the outer 

25 surfaces of tiie casings and the borehole wall to seal the casings from ttie borehole 
wall. As a consequence of this nested anrangerDent a rdatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing harKlling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 

30 Increased drilling rig time is involved due to required cement pumping, cement 
harderdng, required equipment changw due to large variations In hole diameters 
drilled in the course of the well, and ttie large volume of cuttings drilled and 
removea. 

The present invention is directed to overcoming one or worn of the 
35 linriitations of the existing procedures for ft>nrra*ng wellbores. 
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Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting stnjcture is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interfeoe between 
the expansion cone and the tubular member 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexistir^ stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the tubutar nnember. by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 

15 waD thickness that varies less than about 9%, a hoop yield strength that varies less 
than about 10 %. Imperfections of bss than about 8 % of the wall thickness, no 
fedure fbr radial expanskm erf up to about 30 %, and no necking of the wafe 
annular member for radial expansk)n8 of up to about 25%. 

According to another aspect of the present inventton, a method of coupling a 

20 tubular m6nd>er to a preexisting stmcture is provMed that includes injecting a 
lubricating fluid into the preexisting stn^ture. posittoning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tutHilar member by pulling the expansion cone through the tubular member. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular menrd>er to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexistir>g structure, anchoring the expamlable tubular mentber to the preexisting 
structuns' and axially displacing the expanston cone relative to the expandable 

30 tubular member by pulling the expanskxi cone through the expandable tubular 
member. The expandable tubular member Includes: a first , tubular member, a 
second tubular, member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection Includes: one or 
more sealing members for sealing the interttoe between the first and second tubular 

35 members. 
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According to another aspect of the present invention^ a niethod of coupling 
an expandable tutxilar memt>6r to a preexisting structure is provided that includes 
positioning the expandable tubular member and an e)q>an8lon cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling ttte expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having ttireaded portions tt^at are coupled to one anott^r by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling tiie ttireaded 

10 portions of ttie tubular members and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting, structure Is provided ttiat includes positioning the 
tubular member and an expansion cone wittiin ttie preexisting structure, anchoring 
ttie tubular member to flie preexisting structure, dnd qxially displacing ttie expansion 

15 cone relattve to ttie tubular member by pulling the expansion cone ttirough the 
expandable tubular member The tubular member includes: a pair cf rings for. 
engaging the preexisting structure, and a seaHng element positioned between the 
rings for ^ling ttie interface between ttie tubular member and ttie preexisting 
structure. 

20 According to anottier aspect of ttie present Invention, a mettKxl of coupling a 

tubular member to a preexisting structure is provided ttiat includes positioning ttie 
expandable tubular member and an expanston cone within ttie preexisting structure, 
anchoring ttie expandable tubular member to the preexisting structure, and axially 
displacing ttie expansion cone relative to ttie expandable tubular member by pulling 

25 ttie expansion cone through ttie expandable tubular member. The tubutar member 
includes one or more slots. 

According to anottier aspect of the presient invention, a method of coupling a 
tubular member to a preexisting stiucture is provided ttiat includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
dispiactng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the .expandable tubular member. The tubular memt>er 
includes: a first preexpartded portion, an Intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intmnediate portton. 
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According to another aspect of the present invention, a method of coupling a 
tubular nr)emt>er to a preexisting structure is provUed that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axiatly 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular nnember by applying an axial 
force to the expanston cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion oone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, arid axially displacing the expansion 
oone relative to the expandable tubutar member by pushing and pullirig the 
expansion oone through the expandable tubular member 

1 5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure Is provided that indudes positioning the 
tubular member and an expansion oone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axiaiiy displacing the expansion 
oone relative to the tubular member by pulling the expansion oone through the 

20 expandable tubular ntember, and injecting a curable fluldic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion oone. 

According to another aspect of the present invention, a method of coupling a 
tubular mernber to a preexisting structure is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular member to the preexisting structure by increasing 
the size of the expansion cone, and axially displacing the expansiori cone relative to 
the tubular member by pulling the expansion cone through the tubular memt)er. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tutelar member and an expansion oone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axially displacing the expansion oone relative to the tubular member 
by pulling tlie expansion cone through the tubular member. 



Aooording to another aspect of the present invention, a method of coupling 
an expandable tubular memtser to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring > 
device within the preexisting structure, positioning the anchoring device at>ove tt)e 

5 expansion cone, anchoring the expandable tubular member to the preexisting ^ 
structure using the anchoring device, and axialiy displacing the expansion cone. 

According to another aspect of ttie present invention, a method of coupling ^ 
an expandable tubular member to a preexisting structure is provided tiiat includes . 
positioning the tubular member and an expansion cone within the preexisting 

10 staicture, explosively anchoring the tubular member to tiie preexisting structure, and 

axialiy displacing ttie expansion cone relative to Vne tubular member. ^ 

According to another aspect of the present invention, a mettKxl of coupling 
an expandable tubular to a preexisUng structure is provided that includes fixing the 
position of an expansion cone witttin the preexisting structure, driving ttie 

15. expandable tubular member onto tiie expansion cone in a first ^direction, and axialiy . 
displacing tiie expansion cone in a second direction relative to the expandable 
tirt)ularmemi)er. The first and second directions are different. . 

According to anottier aspect of the present invention, a metttod of coupling 
an expandable tubular member to a preexisting structure is provided ttiat includes 

20 placing ttie expandable tubular, an expansion cone, and a resilient anchor within ttie ^ 
preexisting stnicture, releasing the resilient anchor,, and axialiy displacing ttie 
expansion cone wiUiin the expandable tubular member. ^ 

According to another aspect of ttie present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes ^ 

25 pladng ttie expandable tubular member, an expansion cone, and an anchor into the 

preexisting structure, and anchoring the expandable tubular mimber to the ^ 
preexisting structure by: pivoting one or more engagement elements, and axialiy 
displacing the expansion cone. 

According to another aspect of ttie present invention, a method of coupling 

30 an expandable tubular member to a preexisting structure is provided ttiat includes 

pladng Uie expandable tubular meitib^ and an expansion cone into ttie preexisting ^■ 
structure, placing a quantity of a fluidic material onto the expandat>le tubular 
mendier to anchor the expandable tubular member to the preexfeting staicture, and 
axialiy displacing the expansion cone. 
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^ According to another aspect of the present inventbn, a method of coupling 

an expandable tubular nnember to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansbn cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 structure by injecting a quantity of a hardenaMe fluidic material into the preexisting 
stnicture, at least partially curing the hardenable fluidic sealing material, and axially 
^ displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present Invention, a method of coupling 
' ^ an expandable tubular member to a preexisting structure is provided that includes 

15 placing the expandable tubular member and an expansion cone within the 
r preexteting structure, Ir^ecting a quantity of a first fluicRc material having a frst 

density into the region of the preexist^ stmcture outside of the expandable tubular 
r menrdMr, and Injecting a quanitity of a second fluidic material having a second 

density into a portion of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandabto tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
^ structure, anchoring the expandable tubular mefTd>er to the preexisting structure, 

26 applying an axial force to the expansion cone, and pressurizing an interior portion of 
^ the expandable tubular member below ttie expansion cone. 

According to another aspect of the present invention, a nriethod of coupling 
an expandable tobular member to a preexisting structure is provided that includes 
^ placing the expandat>ie tubular member and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular member. 
^ According to andther aspect of the present invention, an apparatus for 

coupling a tubular member to a preexisting stmcture is provided that includes an 
^ expandable tubular member, an anchoririg device adapt^ to coupte the mpandabte 

tubular member to the preexisting stmcture, and an expansion cone nru>vably 
^ 35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member^ including: a housing including a tapered first end and a 
second end, one or mofe grooves formed in the outer surface of the tapered first 
end, and one or more axial flow passages fluidldy coupled to the grooves. 

According to another aspect of the prroenl invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandatrie tubUlar member. The expandable tubular member includes: an 
annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

According to another aspect of the present Inventton, an apparatus for 
coupiihg an expandable tubular member to a preexisting structure is provided that 
inchxtes an expandable tubular member, an anchoring devioe adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to tt)e expand^e tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
including: one or more seallhg members for sealing the interfeK» between the first 
and second tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular nr^ember to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubtdar member and adapted to radially expand 
the expandable tubular mernber. The expandable tubular member includes: a layer 
of a lubricant coupled to the Interior surfeoe of the tubutar member. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provMed that 
includes an expandable tubUtar mmiber, an anchoring davk» adapted to coupte the 
expandable tubular menriDer to the preexisting stmdure, and an expanston cone 

8 



movabiy coupled to the expandat>le tubular member and adapted to radially expand 
^ the expandable tubular member. The expandable tubular member includes: a pair 

■ of tubular members having threaded portions coupled to one another, and a quantity 

of a sealant within the threaded portions of the tubular members. 
^ 5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure Is provided ttiat 
^ includes an expandable tubular member, an anchoring device adapted to couple the 

expandable tubular member to \he preexisting structure, and an expansion cone 
^ movabiy coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the inters between the tubular member and the 
preexteting structure. 

Aooording to another aspect of the present invention, an apparatus for 
15 coupling an exparidable tubular member to a preexisting structure is provided that 
r includes an expandable tubular member, an anchoring device adapted to couple the 

expandable tubular member to the preexisting structure, and an expansion pone 
C movabiy ooupl9d to the expandable tubular member and adapted to radially expand 

the expandable tubular member. The expandable tubular member includes one or 
^ 20 more slots. 

According to anott^r aspect of the present invention, an apparatus for 
^ coupling an expandable tubular member to a preexisting structure is provided ttiat 

Includes an etxpandable tubular member, an anchoring device adapted to couple the 
^ expandable tubular member to the preexisting staructure, and an expansion cone 

25 movabiy coupled to the expandable taibular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to Vhe first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
ttie intentiediate portion. 
3D Aooordlhg to anottier aspect of the present invention, an apparatus for 

^ coupling an expandable tubular member to a preexisting structure is provided that 

Inchxles an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to ttie preexieting structure, an expansion cone 
nxyvably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
mchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular men*er to a preexisting structure is provided that 

5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
Includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting ^dure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisflng structure b provided that 

20 includes a support member, an expandable expansion cone ooi4)]ed to the support 
member, and an expandable tubular member coupled to the expansion cone. 

Acoording to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an e}q)ansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one, or nxire 
shape memory metal Inserts, and a heater coupled to the support member In 
. opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
35 includes a support member, an expansion cone couffled.to the support member, an 
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^ expandable tubular member coupled to the expandable expansion cone, and a 

resilient anchor coupled to the expandable tubular member, 
r- According to another aspect of the present invention, an expandable tubular 

member is provided that includes: dn expandable tubular body, one or more resilient 
^ 5 panels coupled to the expandable tubular body, and a release member releasabiy 

coupled to the resilient panels adapted to controllably release the resilient panels. 
^ According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
^ includes a support member, an expansion cone coupled to the support member, an 

10 expandable tubular member coupled to the expandable exparision cone, and an 

anchor coupled to the expandable tubiriar member, including: one or more splices 

plvotally coupled to the expandable tubular member for englaging the preexisting 

structure. 

According to another aspect of the present Inver^tion, an apparatus for 
15 coupling an expandable tubular member to a preexisting structure is provided that 
P includes a support member, an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expandable expansion cone, and an 
C anchor coupled to the e)4>andable tubular member, including: one or more petal 

baskets pWotally coupled to |he expandable tubular member. 
^ 20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
^ includes a support merTd)er. an expansion cone coupled to the support member, an 

expandable tubular member coupled to the expansion cone, including: a slotted 
^ portion provided at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

^ oxjpUng an expandable tubular member to a preexisting structure is provided that 

includes a support member, an expansion cone, an expandable tubular nr»rht>er 
coupled to the expansion, cone, a coupling device coupled to the support mennber 
and an end portion of the expandable tubular mernber, and 
30 a mass coupled to the end portion of the exparidable tubular member. The weight 
Of the mass is greater than the yield strsngth of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
^ coivltng an expandable tubular member to a preexteting stmcture is provided that 

includes a support member including a fluid passage, an expansion cone coupled to 
n 35 the support member, an expandable tulHJiar member coupled to the expansion 

11 



oone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
Joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
Interior portion (rf the expandable Uibular member between the expansion cone and ^ 
the end plate. - 
5 According to another aspect of the present Invention, a method of coi4>ling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axiaily ^ 
displacing the expansion cone, removing the expansion oone, and applying direct 
radial pressure to the tubular member. ^ 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member ooupied to a preexisting structure. The 
tubular member is ooupied to the preexisting structure by the process of: 
positioning the tubular nnember and an expansion cone within the preexisting 
stmcture. axiaBy displacing the expansion oone, removing the expansion oone, and * 

1 5 applying direct radial pressure to the tubular member. 

^ Brief Description of the Drawings 

FIG. 1a to a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore ^ 
casing. 

20 FIG. lb to a firagnnentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular rifiember of the apparatus to the wellbore 
casing. ^ 

FIG. 1c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. >s 

25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1b after initiating the axial displaoemerit of the expansion cone by pulling on the ^ 
expansion cone and injectirtg a pressurized fluid below the expansion cone. 

FIG. 1e to a fragmentary cross-sectional Illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular ^ 

30 member. 

FIG. If to a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchorbig device of the apparatus from the wellbore ' 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
if after the removal of the anchoring deviqe of the apparatus from the welit)ore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the plaoernent of an 
embodiment of an apparatus for e)q>anding a tutHilar member within a wellbore 
casing and an open hole in a subtenranean fonmation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. . 

FIG. 2c is a fragrhentaiy cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial dteplacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of RG. 
2b after Initiating the axial displacement of the e}4>ansion cone by pulling on the 
eg^ansion oone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmehtary cross^ctionai illustFation of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross^sectional illustration of the apparatus of FIG. 
2e after the deooupllhg of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragrnentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shock absorbing systefn tot use in the apparatus of RGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 Is a cros8*sectional illustration of an emtxxliment of an expandable 
tutHdar member having a slotted lower section for use in the apparatajs of FIGS. 1a 
lo3d. -^ 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of ^ 
FIGS. 1a to 3d. 

fig! 8 is a cross-sedional illustration of an embodiment of an expandable ^ 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to 3d. " ^ 

10 HG. 9 is a graphical niustFEttion of an embodiment of a m€fthod of applying an 

axial force to the expansbn cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary apss-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a firagmentaiy cros^-sectional Illustration of the apparatus of FIG. 

10a during the injection of a .non-hardenabie fluldte material into and out of the ^■ 
apparatus. 

FIG. 10c is a fragmentary cross-sectional IDustratton of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. 10d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. 10e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular rnember of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of RG. 
lOe after Initiating the axial displacement of the expansion oon^. 

FIG. 1 0g is a fragmentary cross-sectional IDustratton of the apparatus of FIG. 
30 lOe after initiating the axiat dlsplaoement of the expansion cone by pulling on the 

expanston cone and injecting a prassurized fluid below the expansion cone. *^ 

FIG. lOh is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOr and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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. FIG. lOi is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
lOti after the decoupling and removal of the anchoring device of the apparatus from 
the weltbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. lib is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
1 lb after initiating the axial displacement of the expansion cone. 

FIG. lid a fragmentary cross^cUonal illustration of the apparatus of FIG. 
11c after stopping the axial displacermnt of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-sectional, illustration of the apparatus of 
RGS. 1 id after deactivating the anchoring device. 

FIG. 11f is a fragmentary oos&^ectional Illustration of the apparatus of FIG. 
1 1e after initiating the axteil displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular memi>er. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodinr^t of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellt>ore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the weilbore casing. 

FIG. 1 2c is a fragmentary cross-secUcmal illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectionai illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a weilbore. 
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FIG. 13b is a fragmentary cross-sec^onal illustration of the apparatus of FIG, 
13a after activating the shape mennory nrietal inserts In order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion cone. 

FIG. 1 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a a fragmentary cross-sectional illustration of an aHemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 prsexbting structure positioned within a wellbore casing. 

RG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the weHbore casing. 

FIG. 14c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
14b after initiating the axial displacennent of the expandable tubular member towards 
15 the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c eSter radially expanding the end of the expandable, tubular member onto the 
expansion cone. 

FIG. 14e IS a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional iilustratk)n of the apparatus of FIG. 
14e after initiating the axial displacement of the expansbn cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completton of the 
25 radial expanston of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional iilustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stnicture positioned within a weHbore. 

FIG. ISb Is a firagmentaiy cross-sectional illustration of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the wellbore casing. 

FIG. ISc is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of the expanston cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after bomplefion of the radial expansion of the expandable tutfular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 1 5a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing tha 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resDient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sedional top view of an alternate 
10 embodiment of a resilient anchor forij»e in the apparatus of FIG. 15a. 

FIG. IBb is a fragmentary cros&^seclional top vtew of the resiltent anchor of 
RG. 1 8a after releasing the resilient elemente. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panete. 
15 FIG. 19b is a cross-sectional view of the expandabte tubular rnember^ 

19a. 

FIG. 19c is a bottom view of the expandabte tubulair member of FIG. 19a. 

FIG; 20a is a fragmentery cross-seclional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
20a after coupBng the andior to the wellbore casing. 

FIG. 20c is a fragmentery cross-secttonal illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentery cross-sectional illustration of the apparatus of FIG. 

20c after comptetion of the radtel expansion of the expandable tubular member. 

FIG. 21a is ah illustration of an embodiment of the anchw of the apparatus of 
FIG.20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spilces. 

FIG. 22a is an illustration of an alternative embodiment ct the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a sAer outwardly extending 
the spilces. 
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FiG. 22c is a cross-sectionai illustration of the petals of the anchor of FIG: 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandat)le tubular nriember to a 
S preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-section9l illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the exparidable tubular 
melTd>er. 

10 . FIG. 23c is a fragmentary cross-sectionai Illustration of the apparatus of FIG. . 
23b after permitting the hardenable fluidic sealing material to at least parfially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

RG. 23e is a fragmentary cross-sectiond illustration of the apparatus of FIG. 
1 5 23d after completion of the radial expansion of the expandable tubuliar member. 

FIG. 24a is a fragmentary cross-sectional illustration of an altenrurtive 
embodinwnt of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wejlbore casing and an dpen 
hole wellbore section. 

20 FIG. 24b is a fragnrientaiy cross*sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c IS a fragmentary cross-secttonal illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional Illustration of an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 2Sb is a fragmentary cross-sectiorttil fllustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary qoss-secUonal Illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member lofr of the expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an aflemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
26a aft^r the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. . 

FIG. 27 is a flow chart Illustration of a preferred embodiment of a method of 
a)upling an expandable tubular to a preexisting stnjcture. . 

FIG. 28 is a cross-seclional iliustnsrtion of an expandable tubul9r coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-secKohal Hlustratton of the subsequent application of radtal 
pressure to the expandable tubtdar member of FIG. 28. 

Detailed Description 

A mettiod and apparatus for coupling tubular members to a preexisting 
stnjcture is provided. In a preferred embodiment, the tubular members are coupled 
to Uie pree}dstihg stnjcture by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment, ttie tubular members are 
radially expanded by anchoring one end of the tubular membm to the preexisting 
structure and ttien pulling an expansion cone through the tubular mendders. In this 
manner, ttie tubular members are radially expanded and coupled to the preexisting 
structure. 

Refem'ng initially to FIGS, 1a, 1b, 1c, Id, 1e, 1f and 1g, a preferred 
embodiment of a method and apparatus for coupling an exparKiable tubular member 
to a preexisUhg structure will be described. Refemng to Fig. 1a, a wellbore casing 
100 is positioned within a subtenanean formation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation perfonmed upon the surrounding 
subtenranean fonnation 105. As vMI be recogr)ized by persons having ordinary skill 
in the art. the openir^ 1 10 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utileed to seal off ttie 
openings 110 in ttie wellbore casing 100. Mora generally, ttie apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support nrtember 120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 expandable tubular member 140, and one or more sealing members 145* 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic nnaterlals arid/or electrical current and/or communication signals 
10 from a surface location to the andioring device 135. The first support member IK 
may, for example, be conventional commercially available slide wire, braided wire, 
coiled tubing, or drilling stock material. - 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 is further owpled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for example, be conv^tional 
commercially available slide wire, braided wire, coiled tubing, or. drilling stodc 
material. 

20 The expansion cone 130 is coupled to the secor^d support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantially as disdc^ed in one or more of the following: (1) U.S. 

25 utility patent application serial no. 09/454,139, attorney doclcet no. 25791.3.02, filed 
on 12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
iapplication nO. 60/111.293, attorney dodcet no. 25791.3. filed on 12/7/1993; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
. on 2/23/2000, which daimed the benefit of the filing date of :U.S. provisk)nal 

30 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 00/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whki) 
daimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791 .8; (4) U.S. utiBty patent applteatton serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provistonal application no. 60/108,558, attomey dodcet no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. iwovisional application no! 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
5 application no. 09/512.895, attorney dock^ no. ^791.12.02, filed on 2/24/2000. 
which claimed the t>enefit of the filing dates of U.S. proviskxial application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appncatkm no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiiity application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000. which claimed the benefn of the filing dale of U.S. proyiskmal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588,946. attorney docket no. 25791 .17.02, filed on June 7. 2000. 
whfeh claimed the t)enefit <rf the filing date of U.S.. provisional patent applUiatkm 
serial no. 60/137,998, attorney docket no. 25791.ir. filed on 6/7/1999; (10) U.S. 

15 utiiity patent appKcatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the iMnefit of the flRng date of U.S. provisional appllcatkm 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146,203, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatk>n serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatkm no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165.228, 

25 attorney dock^ no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchorihg devtee 135 is coupled to the first isupport member 120. The 
anchoring device 135 is prefsrably adapted to be controllably coupled to the 
expandable tubular member 140 and the welHTore casing 100. In this manner, the 

30 anchoring devtoe 135 preferably oontroilabiy anchors the expandable tubular 
member 140 to the weilbore casing 100 to fiadlitale the radial expanston of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred embodiment, the anchoring device 135 includes one or more 
expandable elements 150 that are adapted to controllably extend from the body of 

35 the anchoring device 135 to engage both the expandable tubular member 140 and 
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the vwllbore casing In a prefened embodiment, the expandable elements 150 
are actuated using fluldlc pressure. In a preferred embodiment, the anchoring 
device 135 is any one of ttie hydraulically actuated packers commerctelly available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring devtoe 135. In 
a preferred embodiment, the expandable tubular member 140 Includes one or more 
anchoring windows 155 for pemltting the expandable elements 150 <rf the 
10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular memt)er 140. 

in a preferred embodiment, the expandable fibular member 140 further 
Includes a tower section 160. an intermediate secfon 165, and an upper section 
170. In a preferred embodiment, the lower sectkxi 160 includes the anchoring 
15 windows 155 in order to provMe anchoring at an end portion of the expandable 
tubular member 140. In a prefeired embodiment, the wall thickness of the lower and 
Intemtediata sedtons. 160 and 165, are toss than the wall thickness of the upper 
sedton 170 In order to optimally couple the radially- expanded portion of the 
e)q»ndable titular nmber 140 to the weHbore casing 100. 
20 In a preferred embodiment, the expandable tubular member 140 Is further 

provided substantially as disctosed in one or more of the foitowing: (1) U.S. utility 
patent appflcation serial no. 09/454.139. attorney docket no. 25791.3.02. fileli on 
12/3/1999. virtiich claimed the benefit of the filing date of U.S. provisional patent 
appllcatton no. 60/111,293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
25 utBlly patent applkartlon serial no. 09/510,913. attomey docket no. 25791 .7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. fwovlsional 
appBcalion no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatfon 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000, whtah 
cialm«J the benefit of the filing date of U.S. provistonal appllcaton no. 60/119,611. 
30 attomey docket no. 25791 .8; (4) U.S. utility patent applteation serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the fiDng date of U.S. provtetonal appllcatton no, 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5).U.S. provisional patent appDcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utiiity patent applicatton no. 09/523.460. attomey docket 
35 no. 25791.1 1.02. fifed on 3/10/2000. wNch daimed the benefit of the flflng date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisfonal 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09^11,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the t>enefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appOcatton no. 08^.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the fDing dale of U.S. provisfonal patent applteatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional appllcatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203. attorney docket no. 25791.25; filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. attorn^ docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appHcatkm serial no. 
60/162.671, attorney docket no. 25791.27, filed on t1/1/1999; (14) U.S. provistonal 
applkatton no. 60/159.039. attorney docket no. 25791.38. flted on 10/12,1999; (15) 
U.S. provisional patent appltoatkm no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. ^791.39, filed on 11/12/1999. the disctosures of whteh are 
incorporated herein by reference. 

Ttie seafing numbers 145 are coupled to the outer surtece of the upper 
portion 170 of the expandabto tubular member 140. The seating members 145 are 
preferably adapted to engage and fluidicly seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
prafarred embodiment, the apparatus 115 includes a plurality of sealing ntembers 
145. In a preferred embodiment, the sealing members 145 sunound and isolate the 
opening 110. 

As illustrated iri FIG. la. the apparatus 115 Is preferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 posittoned in 
opposing felafion to the opening 1 10. In a preferred embodiment, the apparatus 
115 includes a plurality of sealing members 145 that are posittoned above and 
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be\(m the openihg 110. In this manner, the radial expansion of the expandable 
tubular member 140 optinrMilly fluididy isolates the opening 110. 

As illietrated in FIG. 1b. the apparatus 1 15 is then anchored to the welibore 
casinjg 100 using the anchoring device 135. In a preferred embodiment the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155' in 
the e)q>andable tubular member 140 into intimate contact with the welibore casing 
100. In this n^nner, the lower section 160 of ttie expandable tubular member 140 is 
renrxyvably coupled to the welibore casing 1 00. 

10 In an altemative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the welbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the Initiation of the radial expansion 
process. In this ntanner, an annular structural support and fiuidic seal is provided 

1 5 around the tubular member 140. 

As illustrated in FIG. 1c. the expansion cone 130 Is then a}dally displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axiai displacement of the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate contact with the walls of the weBbore 

20 casing 100. 

In an alternative embodbnent, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fiuidic material into the annular space between the first suppcMtmember 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular faoe of the expansion cone 1 30 using the pressurized fiuidic material. 
In this manner, a temporary need for Increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
30 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
firom the welibore casintg 100. 

As illustrated in FIG. 1g. in a preferred embodiment, the opening 110 in the 
35 welibore casing 100 is sealed off by the radially exparided tubular member 140. In 
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this manner, repairs to the weilbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form weilbore casings, (ripelines, 
and structural supports. 

Referring to FIGS. 2a, 2b, 2c 2d. 2e and 2f, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be descnbed. Referring to Fig. 2a, a wellboie casing 200 and an open 
hole weilbore section 205 are positioned within a subtenranean formation 210. The 
wenbore casing 200 and the open hole weilbore section 205 may^ be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 215 is utilized to . couple an 
expendable tubular member to an end portion of the wellbcm casing 200. In this 
manner, the open hole weilbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferabfy utilized to fomi or repair weilbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225. an expansion cone 230, an anchoring device 235, an. 
expandable tubular merrter 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surfeoe location. The first support meihber 220 b further coupled to the anchoring 
device 235. The first support memt>er 220 Is preferably adapted to convey 
pmsurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may. for example, be conventional commercially available slick wire, braided wire, 
colled tubing, or drilling stock material. 

The second support member 225 Is preferably adapted to be coupled to a 
sur^K^e tocatton. The second support nriember 225 is further coupled to the 
expansion cone 230. The second support menr^ber 225 is preferably adapted to 
permit the expansion cone 230 to be axiaDy displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventk>nal 
cornmercialiy available sitek wire, braUed wire, coiled tobing. or drilling stock 
material.^ 

In an alternative embodiment, the support member 220, Is telesooplcally 
coupled to the support member 225. and the support nnember 225 is coupled to a 
surfeoe support structure. 
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The Mpansion obne 230 is coupled to the second support memt>er 225. The 
expansion oohe 230 is preferably adapted to radially expand the expandable tubular 
merriber 240 when the expansion cone 230 is axialiy displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disdcsed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appycation no. 60/1 1 1 ,293. attorney docket no. 25791 .3. filed on 1 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 

10 on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utifity patent appfication 
seiial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonat appHcatton no. 60/119.611. 
attorney docket no. 25791.8: (4) U.S. utillly patent application serial no. 09/440.338. 

15 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applteatton no. 60/108.558. attorney docket no. 
2S791.9, fited on 11/16.1998; (5) U.S. proviskinal patent application no. 60/183.546. 
flted on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460. attorney docket 
na 25791.11.02. fited on 3/10/2000, whkdi claimed the benefit of the IBing date of 

20 U.S. provistonal applkation no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.1Z02. fited on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. jMuviskwial 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, fited on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25701.16. filed on 2/28/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey dodtet no. 25791.17.02. filed on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent application 

30 serial no. 60/137,998. attomey docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utiDly patent application no. 09/559.122. attomey docket no. 25791.23.02. fited on 
4/26/2000, whteh daimed the benefit of tiie filing date of U.S. provistonal application 
no. 60/131.106. attomey dodcet no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal appiicaUon no. 60/146.203. altonrtey docket na 25791.25, fited on 

35 7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisionat patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent applicatkxi no. 60/159,033. attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provisional patent appiicatton no. 66/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of vkfhich are 
Incorporated herein by reference. . 

The anchoring devk» 235 is coupled to the first support meml^^ The 
anchoring devk:6 235 is preferably adapted to be confrollably coupled to the 

10 expandaUe tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably oontrollably anchors the expandable 
tubidar member 240 to the open hole welibore section 205 to facilitate the radial 
expanskm of the expandable tubular menrd>er 240 by the axial displacement of the 
expansion cone 230. in a preferred embodiment, the anchoring device 235 Includes 

15 one or more expandat)le elements 260 that are adapted to oontrc^ably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore sedkm 2S05. In a preferred embodiment, the 
expandable elemente 260 are actuated using fluidic pressure. In a preferred 
embodirnent, the arichoring device 235 is any one of the hydraulically actuated 

20 packers cornmerdally available from Halliburton Energy Sendees or Baker-Hughes. 

The expandable tubular member 240 is renx>vdbly coupled to the expansion 
cone 230. The expandable tubular member 240 Is further preferably coupled to the 
flexible coupling element 255. 

in a preferred embodinrmnt, the expandable tubular member 240 further 

25 includes a bwer section 265. an intermediate section 270, and an upper sectk>n 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portton of the 
expandable tubular member 240. In a preferred embodinlent. the wall thickness of 
the tower and intermediate sectk)ns. 265 and 270, are less than the wall thickness of 

30 the upper sectkxi 275 In order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the welibore casing 200 and the open hole 
' wellbore section 205. 

In a preferred embodiment, the expandable tubular member 240 is further 
provWed substentially as disclosed in one or more of the foliowing: (1) U.S. utility 

35 patent application serial no. 09^454,139, attorney docket no. 25791.3.02. fited on 
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1273/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application aerial no. 09/510,913, attonney docket no. 25791,7.02, filed 
on 2/23/2000. which claimed the t>enefit of the filing date of U.S. provistonal 
5 apptk:ation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatk)n 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provlstonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney doqket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteatbn no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/1 O^CKX), which claimed me benefit of the filing date of 
U.S. provisional appUcatton no. 60/124,042, filed on ^11/1999; (7) U.S. utility patent 

15 applicatfon no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlsk>nal applicatk>n no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatkx) no. 60/154.047, attbmdy docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatk>n no. 09/511,941, attorney docket no. 25791.16.02, filed on 

20 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatkxi no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whwh claimed the benefit of the filing date of U.S. provisk>nal patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, wtiich claimed tiie t>enefit of tfte filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskNial application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskNtal application no. 60/143.039. attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on.11/1/1999; (14) U.8. provistonal 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskMial patent applicatton no. 60/159,033. attwney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent appflcaOon no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of wtiich are 
inoorporated herein by reference. 

The upper sealing meml)ere 245 are coupled to the outer sur^ce of the 
upper portion 275 of the expandatrie tubular membeir 240. The upper sealing 
membere 245 are preferably adapted to engage and fluididy seal the interface 
b^ween the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a prafBrred embodiment, the apparatus 215 includes a plurality of 
upper sealing menrtiers 245. 

The lower sealing members 250 are coupled to the outer surface of . the 
upper portion 275 of the ^(pandaUe tubular member 240. The lower sealing 
members 250 are preferably adapted to engage 9nd fluididy seal the interface 
between the radially axpanded expandable tubular membar 240 and the open 
wallbore section 205; In a prefened embodiment, the apparatus 215 includes a 
plurality of lower sealing members 250. 

The flexible coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular memb^ 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the arichoring device 235 Into engagement within 
the walls of the open hole wellbore secBon 205. In this manner. th» lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted tubular member. In a preferred enr*odinf»nt. the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole woilbore section 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably positioned wKh the 
expandable Uibular member 240 po^itkNied in overlapping relation with a portton of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the bwer. portion of the wellbore casing 200. In a preferred 
embodiment., the upper sealing meinbere 245 are positioned in. opposing relation to 
the tower portion of the wellbore casing 200 and the tower sealing membere 250 are 
posittoned in opposing relation to the wails of the open hole wellbore sectton 205. In 
this manner, the interfeoe belwaen the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore action 205 is optimally fluMidy 
sealed. 

As illustrated in FIG. 2b. the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the vyalls of the open hde wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexf>anded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore secdon 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the Initiation of the radial expansion process, in thi^ manner, an 
annular structural support and fluidic seal Is provided around the tubtdar member 
240. 

As illustrated in FIG. 2c the expansion cone 230 is then axially dtoplaoed by 
15 app^ing an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radlcrily expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
welR)ore section 205. 

In an altemative embodiment, as illustrated in FIG. 2d, the axial 
20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expar^sion cone 230 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 arid the anchoring device 235 are preferably removed 
from expandable tubular nnember 240 by de-pressurizIng the anchoring device 235 
30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a, 3b, 3c, and 3d, an altemative embodiment of a 
method and appansitus for coupling an expandable tubular member to a preexisting 
structure wOl be desqibed. Refsnii^ to Fig. 3a, a wellbore casing 300 is positioned 
35 within a subterranean fomnation 305. The wellbore casing 300 fnay be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that may have t>een the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding suttterranean formation 305. 
As will be recognized by persons having ordinary skill in the art. the openings 310 
can adversely affect the subsequent operation and use oif the.wellbore casing 300 
unless they are sealed off. 

In a prefiBrred embodiment, an apparatus 315 is utilized to seal off the 
oper^ngs 310 In the wellbore casing 300. More generally, the apparatus 315 is 
praferably utilized to form or repair wellbore casings, pipeHnes. or structural 
si^iports. 

The apparatus 315 pr^rably includes a support member 320, an expansbn 
cpr» 325, an anchoring device 330. an expandable tubular merhber 335, and one or 
more sealing mwnbers 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 Is further coupled to the .expansion cone 325 
and the anchoririg device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical cunrent and/or communication 
signals from a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional commofdaliy available sRck wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansk>n cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axialiy displaced relative to the 
expandable tubular member 335. In a prefsned embodiment, the expansion cone 
325 is provMed substantially as disclosed in one or more of the following: (1) U.S. 
utility patent applicatnn serial no. 09/454,139. attorney docket no. 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the fUing date of U.S. provisional patent 
application no. 60/1 1 1,293, attom^ docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
uunty patent applicaUon serial no. 09/510,913. attorney docket no. 26791.7.0i2. filed 
on 2/23/2000. whteh claimed the b^nefM of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 
serial no. 00/502.350, attorney docket no. .25791 .8.02. fited on 2/10/2000. which 
claimed ttte benefit of the filing date of U.S. provisional appDcatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,556, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appllcatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatbn no. 09/523.460. attorn^ docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appDcatlon no. 60/124.042. filed on 3/11/1999; (7) U.S. utilify patent 
applicatkm no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which ddmed the benefit of the filing dates of U.S. provisional apf^catk)n no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appBcatlon no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utilHy application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24^000. which dainied the benefit of the filing date of U.S. provishmal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
appBcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. prcM^i^al patent appHcatkm 
serial no. 60/137,998. attorney docket no. 2579l!l7. filed on 6/7/1999; (10) U.S. 
ulPity patent appllcaikm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit cS the filing date of U.S. provistonal appHcatlon 
no. 60/131,106, attorney docket na 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203, attorney dockrt no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1099; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attorney docket no. 25791 .27^ filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent appltoatton no. 60/159,033, attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.226. 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of whteh are 
incorporated herein by reference. 

. The anchoring device 330 is coupted to the support member 320 and the 
expansion cone 325. The anchoring devtoe 335 is preferably adapted to controilably 
coupted to the expandabte tubular member 335 to the welibore casing 300. In this 
manner, the anchoring device 330 preferably opntrotebly anchors the expandable 
tubutar member 335 to the weUbore casing 300 to fecHitate the radtel expansion of 
the expandabte tubuter member 335 by the axtel dispteoement of the expanston 
opne 325. In a preferred embodiment, ttw anchoring devtoe 330 indudes one or 
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more expandable elements 345 that are adapted to controllabiy extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expiandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
flukJIc pressure. In a preferred embodiment the anchoring device 330 is any one of 
the hydraulicaily actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

In an altamathre embodiment, the expandable element 345 are expldslve 
devices that controBably generate a radially directed explosiva force for radially 
displadng the engagement elements 350. In a preferred embodiment, the explosiva 
expandable elements 345 are shaped explosive charges commereially available 
Irom Halliburton Energy Services. 

The expandable tubular member 335 is rembvaUy coupled to the expansion 
cone 325. In a prefierred embodiment, the expandable tubular member 335 includes 
one or more engag«nent devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with ttie walls of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the vxeiibore 
casing 300. In a prefened embodiment, the engagement devices 350 include teeth 
for biting into ttie surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355. an Intenmediate section 360. and an upper section 
365. In a prefened embodiment, the lower section 355 Includes the engagement 
device 350 in order t6 provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wall thickness of the k>wer and 
Intermediate secttons, 355 and 360, are less than the wall thickness of the upper 
sectton 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to Ihe weDbore casing 300. 

In a preferred enrri)odiment. the expandable tubular member 335 a further 
provWed substantially as disctosed in one or more of the fbOowing: (1) U.S. utility 
patent appicalton serial no. 08/454.139, attorney docket no. 25791.3.02. filed on 
12«/1999, whteh claimed the benefit of the filing date of U.S. proviskxiai patent 
appHcatton no. 60/11 1.293; attorney docket no. 25791.3, Hied on 12/7/1998; (2) U.S. 
utillty patent appiicatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the t>enefit of the filing date of U.S. provisional application no. 60/119,611, 

5 attorney docket no. 25791.8; (4) U.S. utility patent appiicatk>n serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,556, attorney docket no. 
257919, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
raed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional applicatkm no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appficatiqin no. 09^12,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

IS appKcation no. 60/154,047, attorney docket no. 25791.29, filed ori 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit cS the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no, 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

20 whidi claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiRty patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, v^lch claimed the benefit 6f the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonal applicatton no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) US. provistonal application no. 60/143,039, attoniey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
. 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attorney docket no. 25791.36. fitod on 10/12.1999; (15) 

30 U.iS. provisional patent appltoation no. 60/159,033, attorn^ docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The sealing members 340 are coupled to ttie outer surfeoe of the upper 

35 portton 365 of the expandabto tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interfcioe between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment the apparatus 315 includes a plurality of sealing members 
340. In a preferred embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a, the apparatus 31 5 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 
10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment the anchoring device 330 is pressurized 
15 . and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the connesponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 
20 In an alternative embodiment a compressible cenmit and/or epoxy is then 

bijected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then pemiitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular stnictural support and fluidic seal is provided 
25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying ah axial force to the support 
member 320. In a prefened embodiment the deactivation of the anchoring device 
330 causes the expandable elenrtents 345 to radially retract into the anchoring 
device 330. Attematively, the expandable elements 345 are resiliently coupled to 
the arichoring device 330. In this manner, the expandable elements 345 retract 
automatlcally up6n the d^acHvatiori of the anchoring device 330. In a preferred 
embodiment the axial displacement of the expanston cone 325 radially expands the 
expar\dable tubular member 335 into intimate contact with the walls of the wellbore 
35 casing 300. 

35 
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As iliustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cx>ne 335. the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular memt>er 335. 
5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the weltt)ore casing 300 are optimally provided. More generally, ihe apparatus 315 
s used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIG. 4, an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130, 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absorber 415. and a second support m^ber 420. In 
a prefenned embodiment, the system 400 is adapted to minimize the transfer of 
shock toads, oneated during the oonipletton of the radial expansion of tubular 
members by the expanston cones 130, 230, and 325, to the lifting device 405. In 

15 this manner, the radial expansion of tubular members by the expanston cones 130, • 
230 and 325 is provMed to an optimally safe manner. 

The lifting devtee 405 is supported at a siMface location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventtorrail commercially availabte lifting devices suitable for manipulating tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absort)er 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick Hne. 

25 The shock absorber 41 5 is coupled to the first support member 410 and the 

second support member 420. The shock absori!>er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absort>er 415 may be any number of conventional commerciatly availabte shock 
absort)ers. 

30 The second support member 420 is coupled to the shock absort^er 41 5. The 

second support member 420 is further preferably adapted to be couptod to one or 
. more oTthe expanston cones 130, 23&and 325. 

In a preferred embodiment, during operation of the system 400. the lifting 
devkse applies an axial force to one of the expanston cones 130, 230 and 325 in 
35 order to radially expand tubular members. In a preferred embodiment, upon the 



completion of the radial expansion process, wtien the expansion cones 130, 230 
and 325. exit the radially expanded tubular members, the sudden shock loads 
geno^ted are absort>ed, or at least minimized, by the sHbdc absorber 415. In thte 
manner, the radial expansion of tubular members by pulling the expansion cones 
130, 230 and 325 using the IffUng device 405 is provided in an optimaily safe 
nrwrner 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
prefisnred embodiment, the systerp 500 includes an upper ring 505, a sealing 
element 510. and a lower ring 515. In a prefemed embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140. 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the tower. ring 515 engage the interior 
sur^ of the preexisting structure that the expandable tubular members 140, 240 
and 335 are coupled to. In a prsferred embodiment, the upper and lower rings, 505 
and 515, penetrate the Interior surface of the preexteting stnicturs that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 
preferred embodiment, the sealing elerrtent 510 is compressed into contact- with the 
Interior surfece of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to In order to optimally fluididy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting stmcture. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 
from the outer surfeces of the tubular members 140. 240 and 335 by a distance of 
about 1/64 to 14 Inches. In a prefenred embodiment, the upper and lower rings. 505 
and 515, jsxtend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimaily engage the preexisting structure. 

In a prefenfed embodiment, the sealing element 510 extends from the outer 
surfeces of the tubuteir members 140, 240 and 335 by a distance substantially equal 
to ttie extension of the upper and lower rings, 505 and 515, above the miter 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiriient, the 
sealing elemeht 510 Is fabridated from nibber in order to optimaily fluidicly seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular memt^rs 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment the coupling 
systems 500 are provided on the tower, intermediate, and upper portions of the 
tubular members 140, 240, and 335. 

5 Refemng now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupidd to the intemiediate portion 610. In a 

10 pr^erred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 1 35, 235, and 330. in a preferred embodirmnt, the lower portion 
605 further preferably incfudes one or more slotted portions 620 for fadiitating the 
radial expansion of the lower portion 60S by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the aochoring devices 135, 235, and 330 Into contact with the 
preexisting structure. Furthenmore. in this manner, the lower portion 605 of the 
tubular nmnber 600 is anchored to the preexisting structure prior to the Mtiation of 
the radial expansion process. 

The intermediate portion 610 is coupled to the lower portion 605 and the 

20 upper portion 61 5. In a preferred embodiment, the wall thicknesses of the lower arid 
intermediate portions, 605 and 610, are les^ than the wall thickness of the upper 
portion 615 in order to fecHitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intermediate portions, 605 and 610, are 
preexpanded to mate with the expanston cone. 

25 Referring to FIG. 7, a preferred embodiment of an eixpandable tubular 

member 700 for use In the apparatus 115, 215 and 315 will be described. In a 
preferred embodinrient, the tubular memfcier 700 minimizes the shock loads created 
upon the completion of the radial expansion process. In a prefen^ed embodiment, 
the tubular member 700 includes a tower portion 705, a tower transitionary portton 

30 710, an Intermediate portton 715. an upper transitionary portion 720, an upper 
portton 725, and a sealing etoment 730. 

The tower portion 705 is coupled to the lower transitionary portion 710. The 
tower portton 705 is prtfenibly adapted to mate with the expiansion corte and the 
anchoring device. 
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The lower transitlonary portion 710 is coupled to the tower portion 705 and 
the intermediate portion 715. In a preferred emtxxliment, the tower transittoriary 
portion 710 is adapted to mate with the expansion oone. In a preferred 
embodiment, the wall thicknesses of the tower portion 705 and the lower 
transitionary portion 710 are toss than the wall thicknesses of the intermediate 
p(^on 715, the upper transittonary portion 720 and the upper portton 725 in order to 
optimally factiitate the radiahexpanston process. 

The intermediate portton 715 is coupled to the tower transittonary portion 710 
and the upper transittonary portion 720. In a preferred embodiment, the outside 
diameter of the intenmediate portton 715 is toss than the wali thteknesses of the 
tower portton 705 and the upper portton 725. 

The upper transitionary portion 720 is coupled to the intenmediate porttori 
715 and the upper portton 725. 

The upper portion 725 is couptod to the upper transitlorary pc^tton 720. 

The sealing etement 730 is coupled to the outside surface of the 
intermediate portion 715. In a preferred embodiment, the outstoe diameter of the 
sealing element 730 Is toss than or equal to the outstoe diameter of the lower portton 
705 and the upper portton 725 in order to optirnaDy protect the sealing etement 703 
during ptaoement of the tubular member 700 within the preexisting sbructure. 

In a preferred embodiment during the radial expansion of the tubuter 
member 700 using the apparatus 115, 215 and 315. the ixeexpanston of the upper 
transittonary portton 720 and the upper portton 725 reduces the shock toads typically 
created durirtg the end portton of the radial expansion process. In this manner, the 
radial expanston process is optimally provided in a sate manner. Furthemnore, 
because the sealing element 730 is prefersbly recessed below the surfaces of the 
tower portton 705 and the upper portion 725, the sealing etement 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 
member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular menr^ 800 preferably includes a lower portton 805. an intemriedtete portton 
810, and an upper portton 815. 

The tower portton 805 is ooupted to the intermedtete portton 810. In a 
preferred embodiment, the lower portton 805 is further adapted to mate with the 
expansion cones 130. 230. 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 Is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the lower and 
Intermediate portions, 805 and 810. are less tiian the wall thickness of the upper 
portion 815 in order to fiadiitate the radial expanston of the tubular member 800. In 

5 a preferred embodiment, the kiwer and Intermediate portions. 80S and 810, are 
preexparHjed to mate with the expansion cone. 

The . upper portion 815 is coupled to the tntennediate portion 810. In a 
prsferred embodiment, the upper portion 815 further preferably includes one or 
more stotted portions 820 for fedlitating the radtat expansion of tiie upper portion 

10 815 by the expansion cones 130, 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 wtth minimal shock toads when the expansion cones 130, 
230 and 325 exit ttie expandable tubular menr4>er 800. 

Referring to FIG. 9, a pn^erred embodiment of a method of applying an axial 

15 force to the axpanston cones 130, 230. and 325 will now be described. In a 
preferred enrd>odimerit. the axial displacement of the expansion cones 130, 230. and . 
32iS during the radiad expanston process is provkted by applying an a)dal force to the 
expanston cones 130, 230, and 325. In a preferred embodiment, the axial force 
provMed indudes the application of a substantially constant a)dal force for some 

20 time periods and the application of indreased axial force for other time periods in 
order to optimally fadlitate the radial expanstori process by minimizing the effects^ of 
friction, in a preferred embodiment, the application of the increased axial force is 
provkled on a periodk: basts in order to optimally provkle a variable contact area 
between the expansiori cone and the tubular member being expanded. In an 

25 altemative embodiment, the applteation of ttie Increased axial force is provided on a 
random basis in order to optimally provide a variable contact area between the 
expartston cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular members. In a preferred embodiment, tiie ratio of ttie increased axial force 
to the substantially constant axial force ranges from.about 1.5 to 1 to about 4 to 1 in 
onler to optimally provide a variable contact area between the expanston cone and 
the tubular memt>er being expanded, promote more even wear of the expansion 
cone, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to 10i. an embodiment of an apparatus and method 
for forming a wellbore casing win now be described. As illustrated In FIG. 10a. a 
wellbore casing 1000 and an open hole weUbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is formed in 
the open hole weHbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utIHzed to fomi or repair welB>ore casings, pipelines, or stmctural 
8i4)por1s. 

The aptwratus 1015 preferably Includes a first support member 1020. a 
second support member 1025, an expansion cone 1030, an anchoring device 1035. 
an expandable tubular member 1040. one or more upper sealing members 1045, 
one or more lower seaUng members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 is.further coupled to the anchoring 
device 1035. The first support member 1020 Is preferably adapted to convey 
piBssurizad fluidic materials and/or electrical cunent and/or oommunication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be. conventional obmmercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface tocatton. The second support member 1025 Is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axially dteplaoed relative to the first support 
member 1020. The second support member 1025 may, for example, be 
eonventfonal commercially available sink wire, brakied wire, coiled tubing, or drilling 
slock material. ' 

In an alternative embodiment, the support member 1020 is teiescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface support member. 

The expanston cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanston cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expanston 
cone 1030 Is provfcied substantially as disctosed In one or more of the fbltowing: (1) 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, 
filed on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent appltoatlon serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000. which claimed the twnem of the filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.3^, attorney docket no. 25791.8.02, filed on 
2/10^2000, which claimed the tienefit oS the filing date of U.S. provisional application 
no: 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial 
no. 09/440.338. attomeyjdocket no. 25791.9.02. filed on 1 1/1S/1999. which daimed 
the benefR of the filing dale of U.S. provisional appUcatkm no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. uUlity patent appHcatton no. 09/523,460. 
attomey docket no. 25791.11.02. filed on 3/10/2000, wMeh claimed the benefit of 
the filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utliify patem applicatton no. 09/512,895, attorney docket no. 25791.12.02. filed 
on 2/24/2000, whteh claimed the benefit of the filing dates of U.S. provistonal 
application no. 60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional appllcatton no. 60/154.047. attomey docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utifity application no. 09/511.941. attomey docket no. 
25791 .16.02, filed on 2/24/2000, which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791.17.02, 
filed on June 7. 2000, which claimed tiie benefit of ttie filing date of U.S. provistonal 
patent applicatton serial no. 60/137,998. attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attomey docket no. 
25791.23.02, filed on 4/26/2000, which claimed ttie benefit of the filing date of U.S. 
provlskmal appiicatkyi no. 60/131,106, attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provlskmal applicafion no. 60/146.203, attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisional applkatnn no. 60/143,039, 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162.671. attomey docket no. 25701.27. filed on 11/1/1999; 
(14) U.S. provistonal applicafion no. 60/159.039. attomey docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent application na 60/159.033, attomey 
docket no. 25791.37. fltod on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165.228. attorney docltet no. 25791.39. filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1035 is coupled to the firet support member 1020. 
The anchoring device 1035 Is preferably adapted to be controllably coupled to the 
expandable tubular mennber 1040 and the open hole wellbore section 1005. In this 
ntianner. the anchoring device 1035 preferably controllably anchors the expandable 
tubular niember 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a preferred embodiment, ttja anchoring device 1035 includes one or more 
expandable elements 1060 that are adapted to controDably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 «« actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In thfe manner^ fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be oontroHably plugged. In a prefsned embodiment, 
the anchoring device 1035 is any one of the hydrauiically actu^ packere 
cortwnerdally available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disclosure. 

in a preferred embodiment, the anchoring devices 135, 235. and 330 are 
also modified to Indudes a fluid passage that can be controllably plugged in order to 
pennit fluidic materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandable tubular member 1040 Is removably coupled to the 
expanskm cone 1030. The expandable tubular member 1040 is further preferably 
coupled tothe flexibte coupling element 1055. 

In a prefenred embodiment, the expandable tubular member 1040 further 
includes a k>wer sectton 1065, an intemwdiate section 1070. and an upper sectkm 
1075. In a preferred embodiment, the lower secUoh 1065 is coupled to the flexible 
coupling element 1055 in order to provMe anchoring at an end portton of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the lower and intemiediato sections. 1065 and 1070. are less than the waU thickness 
of the upper sectton 1075 in ortier to optimally couple the radially expanded portkm 
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of the expandable tubularjnember 1040 to the wellbore casing 10(K) and the open 
hole wellbore section 1005. 

In a preferred emtxxliment, the expandable tubular member 1040 is further 
provided 8ul)stantlally as disclosed In om or more of the following: (1) U.S. utility 

5 patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09^10,913, attomey docket no. 25791.7.02, filed . 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

10 appttoatton no. 60/121,702, filed on i/25/1999; (3) U.S. utility patent applicatk)n 
serial no. 09/502,350, attomey dodiet no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appHcatkNi no. 60/1 19,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

15 * the filing date of U.S. provisk>nal application no. 60/108,558,. attomey docket no. 
25791.9, flted on 11/16.1998: (5) U.S. provisipnal patent applicatton no. 60/183,54iS, 
filed on 2/18^2000; (6) U.S. utility patent applicatton no. 09/523.460, attomey docket 
no. 25791.11.02, fitod on 3/1Q/200Q. which claimed the benefit of the fiHng date of 
U.S. provistonal applicatton no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

20 application no. 09/512,895. attomey docket no. 25791.12.02^ filed on 2/24/2000. 
whKh dainied the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 

25 2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiBty patent 
appHcatton no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent applibatton 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, whtoh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appltoatton no. 60/143.039, attomey docket no. 

35 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
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60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent appHcation no. 60/159,033. attorney docket na K791.37, 
filed on 10/12/1999: and (16) U.S. provisional patent applicatkm no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whKh are 
incorporated herein by reference. 

In a preferred emt>odiment. the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
membere described above and Illustrated in FIGS. 5-6. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a prefarred embodiment, the apparatus 1015 Includes a plurality of 
iq)per sealing membere 1045. 

The lower seatog members 1050 are coupled to the outer surtace of the 
itpper portton 1075 of the expandable tubular member 1040. The lower sealing 
members 1056 are prefwdbly adapted to engage and -fluidicly seal the interface 
between the radlaOy expanded expandable tubular member 1040 and the open 
weObore sedton 1005. in a preferred embodiment, the apparatus 1015 Includes a 
plurality of tower sealing membere 1050. 

The flexible coupling element 1055 is coupled to the tower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the walls of the open hole wellbore section 1005. In this 
manner, the tower portion 1065 of the expandable tubular member 1040 Is coupled 
to the walls of the open hole wellbore section 1005. In a prefen«d entbodinient. the 
flexible coupling element 1055 is a stotted tubular member. In a preferred 
embodiment, the flexible coupling element 1055 inckides one or more hook 
elements for engaging the waHs of the open hole wellbore section 1 005. 

As illustrated In FIG. 10a. the apparati|s 1015 Is preferably poslttoned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portton of the wellbore casing 1000.. In this manner, the radial^ expanded tubular 
member 1040 is oo«jpled to the tower portton of the wellbore casing 1000. In a 
preferred embodlnwnt the upper sealing membere 1045 are positioned in opposing 
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relation to the lower portion cff the wellbore casing 1000 and the, lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
weHbore section 1005. In this manner, the interfece t)etween the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole weHbore section 
5 1 005 is optimally fluididy sealed. 

As illustrated in FIG. 10b. in a preferred embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a preferred enr)bodinr)ent, the non-hardenabie material is discharged fifom the 
apparatus 1015 using ttie vah^ble flow passage 1065. The non^iardenable fluidic 

10. nrtaterial may be any number of conventional oommerdally available fluidic nrtaterials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a prefenred embodiment, a quantity of a 
hardenable fluidic seaGng material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 

15 exhausted firom the apparatos 1015 using the vedveable flow passage 1065. In a 
preferred embodiment, the hardenaUe fluidic sealing mat^l is pemrrilted to 
completeiy fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenabte fluidic sealing material may be any 
number of oonventtonal commercially availabto mat^ls such as, for example, 

20 oem9nt, slag mbc and/of epoxy resin. In this manner, a fluidic sealing annular 
element Is provided around the radially e)<panded tubular member 1040. 

As illustrated in FIG. lOd, in a prsfened embodinrient another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a prefened embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-hardenable fluid matmal. In a preferred 
embodiment, the ball plug 1080 then seate In and seals off Vhe valveable fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1 005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a 

30 renwte or pressure activated valve for sealing off the valveable fluid passage 1 065. 

As illustrated in FIG. lOe, in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole wellbore sectton 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from tiie anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the waits of the open hole wellbore section 1005. . In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
waOs of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a prefened 
embodiment, the axial displacement erf the expansion cone 1030 radially expands 
the expandable tubular member 1 040 into Intimate contact with the walls of the open 
hole wellbore section 1 005. 

In an aKemative embodiment, as illustrated in FIG. lOg. the axial 
10 displacement of the exf^nsion cone 1030 is erihanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is appBed 
to the lower annular face of the expansion cone 1030 using the pressuri»d fluidic 
material. In this manner, e temporary need for increased axial force during the 
15 radial expansion pifooesstian be easily satisfied. 

in a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated In FIGS. lOh and 101, atter the expandable tubular member 
1040 has been radially expanded by the axial displaoement of the expansion cone 
20 1030. the first support member 1020 and the larKdioring device 1035 are preferably 
removed fiiom expandable tubular member 1040 tiy de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1 000 and the open hole wellbore section 1005. 

in a preferred embodiment, the resulting new section of wellbore casing 
25 Includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fiuidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonn and/or 
repair wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular member to a preexisfing staicture 
wiU now be described. Refening to Fig. 11a, a wellbore casing 1100 is positioned 
within a suliterranean fomnation 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation performed upon the surrounding subterranean 
formation 1 105. As will t>e recognized by persons having ordinary skill in the art, the 
openings 1110 can adversely afiiect the subsequent operation and use of the 
weilbore casing 1 1 00 unless they are sealed off. 
5 In a prefenBd embodiment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the weilbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
10 second support member 1125» an expansion cone 1 130, an anchoring device 1135, 
and expandable tubular member 1 140, and one or more seaHng members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to cqm&f 
15 pressurized fluldic materials and/or electrical current and/or communication signals 
from a surface location to the ahchoring device 1135. The first support member 
1 120 preferably has a substantially holiow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commerdaily available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface locatton. The second support 'member 1125 Is further coupled to the 
expansion cone 1130. The second support rnember 1125 is preferably adapted to 
pennit the expansk>n cone 1 130 to be axially displaced relative to the f^t support 
25 member 1120. The second support member 1125 rnay, for example, be 
conventtonal commercially available slick wire. braUed wire, coiled tubing, or drilling 
stock material. 

In a praferred embodinnent the first support member 1120 is coupled to a 
surface kxatton by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1125. 

The expanskm cone 1130 is coupled to the second support member 1125. 
The expanskm cone 1130 is prsferBbly adapted to radially expand the expandable 
tubular member 1 140 when the expanston cone 1 1 30 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expanston 
35 cone 1 1 30 is provMed substariUally as disctosed in one or more of the fblk>wing: (1 ) 
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U.S. utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. which daimed the benefit of the flBng date of U.S. provisional 
patent application no. 60/111.293. atbmey docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913. attorney docket no. 
25791.7.02. filed on 2/23/2000. which claimed the Iwnefit of the filing date of US. 
provisional appUcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
applcation serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 
2/10/2000. whioh claimed tiie benefit of the fillip date of U.S. provisional application 
no. 60/119.61 1. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket ho. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of ttte fifing date of U.S. provisk>nal4ipplk»tion no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisfonal patent application no. 
60/183,546. filed on 2/18C0QQ; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. whfch claimed the benefit of 
the filing dato of U.S. provisk)nal 8«)plteation no. 60/124,042. filed on 3/11/1999; (7) 
.U.S. utility patent appHcation no. 09/512,895. attorney docket no. 25791.12.02, filed 
on 2/24/2000, whteh claimed the benefit of the filing dates' of U.S. proviskNial 
appik»tion no. 60/121.841. attomey^ docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisionat application no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket ho. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appGcaUon no. 09/588.946, attorney docket no. 25791.17.02, 
filed on June 7, 2000. which claimed ttie benefit of ttie filing date of U.S. pioviskjnal 
patent application serial no. 60/137.998, attorney docket no. 25791.17. filed on 
6/7/19^9; (10) U.S. utility patent application no. 09/559,122, attorney docket no. 
2579i;23.02. filed on 4/26/2000. whfch claimed ttie benefit of ttie filing date of U.S. 
provistonal application no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203, attorney docket no. 
25791.25. fitod on 7/29/1999; (12) U.S. provisionat application no. 60/143.039. 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provlskMial patent 
appHcation serial no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provistonal appltoation no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent application no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999: and (16) U.S. provistonal patent 
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applcation no. 6(V165^8, attorney docket no. 25791.39, filed on 11/12/1999/ the 
disdosures of which are incorporated herein tyy reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferatiiy adapted to be controflably coupled to the 

5 expandable tubular member 1 140 and the weHbore casing 1 100. In this manner, the 
anchoring device 1135 preferably contrdiabty anchors the expandable tubular 
rhember 1140 to the wellbore casing 1100 to fadlrtate the radial eicpan^n of the 
expandable tubular member 1140 by the axial displacement df the expansion cone 
1 130. In a prefenred embodiment, the anchoririg device 1 135 includes one or more 

10 expandable elements 11 50 that are adapted to oontrollably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the e)q)andable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydrauiicaliy actuated packers comnnercialty available 

15 from Halliburton Energy Sennces or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular menfiber 1140 is removably coupled to the 
expanskm cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for permitting the expandable 
elements 1150 of ttie anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 

25 includes a lower section 1160. an intennediate sectton 1165, and an upper section 
1170. in a preferred embodiment, the k>wer section 1160 rests upon and is 
supported by the expansion cone 1130; in a preferred embodiment, the 
intermediate sectton 1 165 includes the anchoring windows 1 155 in order to provide 
anchoring at ah intermediate portion of the expandable tubular member 1 140. 

30 In a preferred embodin^ent, the expandable tubular member 1140 is further 

provkled substantially as disclosed in one or nr>ore of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applkafion no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, , which 
claimed the t}enefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utiWy patent applicatksn no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appHcatton no. 
60/121.841. attorney docket no. 25791.12, filed on 9/26/1999 and U.S. provistonal 
appiieatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility ap|)lication no. 09/511.941, attorney docket no. 25791.16.02. filed on. 
2/24/2000, which claimed the benefit of the fibig date of U.S. provisional sedal no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utitty patent 
application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which daimed the benefit of the flVng date of U.S. pioviskmal patent applteatton 
serial no. 60/137.998. attorney docket np. 25791.17, filed on 6/7/1999; (10) U.S. 
utiiity patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whk:h dainried the benefit of the filing date of U.S. proviskmal appiieatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appitoatton serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U;S. provistonal 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U;S. provistonal patent appiieatton no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provisional patent appltoation no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reflsrence. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The seaHng members 1145 are preferably 
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adapted to engage and fluididy seal the interface between the radially expanded 
expandable tubular member 1140 and the welibore casing 1100. In a preferred 
embodiment the apparatus 1 1 15 Includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a, the apparatus 1115 is preferably positioned within 
the welibore casing 1100 with the expandable tiri>ular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In thi$ manner, the radial expansion of the expandable 
tubular member 1 140 optirnally fluididy isolates the opening 1110. 

As illustrated in FIG. 11b, the apparatus 1115 is then anchored to the 
wdbore casing 1100 using the. anchoring device 1 135. In a preferred embodiment 
the anchoring device 1135 is pressurized and the expandable element 1150 Is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 in the expandable tubular member 1140 into intimate contact with the 
welibore casing 1100. In this manner, the Intermediate section 1165 of the 
expandable tubular member 1 140 i^ removably coupled to the wellt)ore casing 1 1 00. 
In an aHemative embodiment a compressible cement and/or epoxy Js then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the welibore casing 1100. The compressibte 
cement and/or epoxy is then pemiitted to at least partially cure prior to the initiation 
of the radial e)q3anslon process. In this manner, an annular stmctural support and 
fluidic seal Is provided around the tubular member 1 140. 

25 As illustrated in FIG. 11c, in a prefened embodiment, the expansion cone 

1130 Is then axlally dlsplaoed by applying an axial force to the second support 
number 1 125. In a prefened embodiment the axial displacement of the expansior\ 
cone 1130 radially expands the tower section 1160 of the expandable tubular 
member 1140 mto intimate contact with the walls of the welibore or the welibore 

30 casing 1100. 

As illustrated In FiG. lid, in a preferred embodiment the axial displacement 
of the expansion cone 1 130 is stopped once the expansion cone 1 1 30 conteds the 
lower portion of the anchoring device 1 1 35. 
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As illustrated in FIG. 11e, in a prefened embodiment the anchoring device 
1135 is then decoupled froni the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f. in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 Is also axial displaced. In this manner, the lov^r sectton 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower section 1 160 of the expandable 
tubidar member 1140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the tower section 1 160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the mpandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130p the 1110 In the wellx>re casing 1100 Is sealed off by the radially expanded 

ISi tubular rrmnber 1140. In thismanner. repairs to the wellbpre casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports, in a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 Is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an altematlvQ embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subtenanean formation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentior^al damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfomned upon the surrounding subterranean 
formation 1205. As will be recognized by persons having ordinary skill in the art the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1200unlesstheyare sealed off. 

In a preferred embodiment an apparatus 1215 Is utilized to seal off the 
openings 1210 in the wellbore casing 1200.. More generally, the apparatus 1215 is 
preferably utilized . to form or repair welHx>re caslns^, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 

5 location. The support member 1220 is further coupled to the expandable expansion ^ 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials arwl/or electrical . cunent and/or communication signals from a ^ 
surface location to the expandable expansion cone. The support rnember 1220 
may, for example, be conventional comnrwrdaily available slick wire, braided wire, ^ 

10 coiled tubing, or drilling stod^ material. 

The expmdabie expansion cone ^22S is coupled to the support member _^ 
1220. The expandad)le expansion cone 1225 is preferably adapted to radially 
expand the expaiKlable tubular member 1235 vtfhen the expsmdable expansion cone 
1225 is axitrily d|spla<ied relative to the expandable tubular member 1235. The 

15 expaodable expansion cone 1225 is furthwprefiBre|»ly adapted to radially expand at 

least a portion of ttie expandable tubular member 1235 when the expandable 1 
expansion oone 1225 is controilably radiaHy mpanded. The expandable expansion 
OMW 1225 may be ariy number of oonventional oommeidaliy available radially 
expandable expansion cones. In a preferred embodinient. the expandable 

20 expansion cone 1225 is provided siiribsCantially as disclosed in U.S. Patent No. n 
5.348,095. the disclosure of which is incorporated herein by reference. 

In a preferred enrtbodiment. the expansion oone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no." 09/454.139. attorney docket no. 25791.3.02. filed on _, 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applteatioh no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 12/7/1 998; (2) U.S. 
utility patent application serial no. 09^10.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. proviskNial ^ 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcatton 

30 serial no. 00/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 

d^ed the benefit of the fHIng dale of U.S. provisional applicatton no. ^1 19,61 1 . " 
attorney docket no. 25791.8; (4) U S: uUlily patent applteatkxi serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. vvhkii dairned the benefit of 
the filing date of U.S. proviskxnal applicatton no. 60/108,558. attorney docket no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
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filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. wliich dairoed the benefit of the fHIng date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appBcafion no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utlBly applicatton no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the b^iefit of the filing date of U.S. provisional serial no. 
60/121.907, atlomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. JDa588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applicatnn 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utitity patent applteation no. 09/559.122. iatlomey docket no. 25791.23.02. filed on 
4/2S/2000. whkit claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskmal applicatton no. 60/143,039, atlomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. piwislonal 
applteation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on. 10/12/1999; and (16) U.S. provistonai patent applicatton no. 60/165,228. 
attomey docket no. 25791.39. fited on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expandable tubular member 1235 is rennovably coupled to the 
expanston cone 1225. In a prefened embodiment, the expandable tubular member 
1235 includes one or more engagernent devices 1250 that are adapted to couple 
with and perwtrate the weiibore casing 1200. In this manner, the expandable 
tubular member 1235 is optimaBy coupled to the weiibore casing 1200. In a 
prefened embod&nnent, the eng^ment devices 1250 include teeth for titOr^ into 
the surface of the weiibore casing 1200. 

In a preferred embodiment, the expandabte tubular member 1235 further 
includes a tower sedton 1255, an intermediate section 1260, and an upper sectton 
1265. In a preferred embodiment, the tower sectton 1255 includes the engagement 
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devices 1250 in order to provide artchoring at an end portion of the expandable 
tubular meniber 1235. In a preferred embodinrient, the wall thickness of the lower 
and intermediate sections, 1255 and 1260, are less than the wall thidcness of the 
upper section 1265 in order to optinially facilitate the radial expansion of the lower 
5 and intermediate sections, 1255 and 1280, of the expandable tubular member 1235. 
In an attematiye embodiment, the lower section 1255 of the expand^le tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable, 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided substantiaHy as disclosed in one or more of the following: (1) U.S. utility 
patmt application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provistonal patent 
applteation no. 60/1 1 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

15 utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02, filed . 
on 2/23/2000. which daln^ the benefit of ttie filing date of U.S. provistonal 
epplicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whtoh 
claimed ttie benefit of Vhe filing date of U.S. provistonal application no. 60/119,611, 

20 attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, fitod on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523.480. attorney docket , 

25 no. 25791.11.02, filed on 3/10/2000, which claimed th& benefit of the filing date of 
U.S. provistonal application no. 60/124.042. fitod on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
whtoh claimed the t>ertofit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, fitod on 2/26/1999 and U.S. provistonal 

30 appHcaflon no. 60/154,047, attomey docket no. 25791.29, fitod on 9/16/1999; (8) 
U.S. utility appiicatton no. 09/511.941, attomey docket no. 25791.16.02, fitod on 
2/24/2000, which daimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcation no. 09/588,946, atlontey docket no. 25791.17.02, filed on June 7,- 2000. 

35. whtoh claimed the t>enefil of the filing date of U.S. provisional patent application 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 80/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
5 provlsbnal applicatk>n no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltoatton no. €0/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162,671, attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attonwy docket no. 25791.38, filed on 10/12,1999; (15) 

10 U.S. provisional patent application no. 60/159,033, attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatk)n no. 80/165.228. 
attorney docket noi 25791.39, filed on 11/12/1999, the disctosures of which are 
Incorporated herein by reference. 

The sealing memt>ers 1240 are preferably coupled to the outer surface of thp 

15 upper portton 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluklicly seal the intertace between the 
radially expanded expandable tubular member 1235 and the wetlbore casing 1200. 
In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a prsferred embodiment the sealing members 1240 surround 

20 and isolate the opening 1210. 

As Illustrated in FIG. 12a. the apparatus 1215 is preferably posittoned within 
the wellbore casing 1200 with the expandable tubular member 1235 poslttoned in 
opposing relation to the opening 1210. In a prefen^ed embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are poslttoned above and 

25 below the opening 1210. In this manner, the radial expansion of the expandable ^ 
tubular member 1235 optimally fluididy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
' expandable expansk>n cone 1225 into contact with the lower section 1255 of the 

30 expandfiA>te tubular nnember 1235. In a prefeneci embodiment, the tower sectton 
1255 of the expandable tubular member 1235 is radially expanded into intimate 
contact with the wellbore casing 1200. In a preferred embodiment, the engagement 
devk»s 1250 are thereby coupled to, and at least partisdiy penetrate into, the 
wellbore casing 1200. In this manner, the kiwer 8ectk)n 1255 of the expandable 

35 tubular member 1235 is optimally coupled to the wellbore casing 1200. 



In an alternative emixxiiment, a compressible cement and/or epoxy is then 
injected into the annular space t)etween the unexpanded portico of the tubular 
member 1235 and the wellbore casing 1200. The axnpressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 mdial expansion process. In this manner, an annular structural support and fluidic 
seat Is provided around the tubular member 1 235. 

As illustrated in FIG. 12c, the expandaUe expansion cone 1225 is then 
axiaHy displaced by applying an axial force to the support member 1220. In a 
preferred embodiment the axiar displacement of the expansion cone 1225 radially 

10 e^^ands the expandable tubular member 1235 into intimate oontect with the walls of 
the wellbore casing 1200. 

As Illustrated in FIG. 12d» in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement off the 
expiindable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 

is sealed off by the radially expanded tubular member 1 235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or frnn welbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d, dn aKerhative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referrir^ to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or wotb openings 1310 that may have been the 
result of unintentional damage to ihe wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding subterranean 
formation 1305. As will be recognized by persons having ordinary sicill in the art, the 
opmings 1310 can adversely affect the subsequent operation and use of the 
. wellbore casing 1300 unless they are sealed off. 

in a prefened embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
preferably . utilized to form or repair weUbore casings, pipelines, or structural 
supporte. 

The apparatus 1315 preferably includes a support mertiber 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340, and one 
35 or more sealing members 1345. 
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The support member 1320 is prefefably adapted to be coupled to a surfiace 
location. The support member 1320 is further coupled to the expanslor> cone 1325. 
The support nnember 1320 is preferat^ adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to Vhe expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional conrmierdalty available slick wire, braided v^re, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expanskHi cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the e)9>andable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a praferired embodinrwnt, the expansk)n cone 1325 is further provided 
substantially as disctosed in one or more of the foKowIng: (1) U.S. utility patent 

15 application serial no. 09/454,139, attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applkation no. 60/111,293; attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utili^ patent applicatton serial no. 09/510,913. attomey docket no. 25791.7.02, filed 
on 2/23/2000p which claimed the benefit of the filing date of U.S. prpvislonal 

20 appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appltoatkxi 
serial no. 09/502,350, attomey docket ho. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provistonal applicatton no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 appltoatton no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing, dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 ard U.S. provistonal 
appltoatton no. 60/154.047. attbnney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/911.941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provbionai serial no. 

59 



60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09^,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provlstonal patent applicatk>n 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal appHcation no. 60/146,203, attorney docket no. 25791.25. fded on 
7/29/1999; (12) U.S. provlstonal application no. 6(Vt43,039, attorney docket no. 

10 25791^, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appHcation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159,033. attonrwy docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent dppllcatton no. 60/165.229, 

15 attorney docket no; 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein t>y reference. 

The expandabto tubular member 1335 is removably coupled to the 
expansion cone 1325. In a pref^red embodiment, the expandabto tubular member 
1335 mdudes one or motB engagement devices 1350 that are adapted to ooupte 

20 wtth and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular member 1335 Is pptbnally coupled to the wellbore casing 1300. In a 
preferred embodiment, ttie engagement devtees 1350 include teeth for biting Into 
the surface of the wellbore casing 1300. 

In a prefenned embodiment, the expandabto tubular member 1335 further 

25 Includes a tower section 1355, an intennediate section 1360, and an upper section 
1365. in a preferred embodiment, the tower section 1355 includes the engagement 
devtoes 1350 in order to provkle anchoring at an end porttori of the expandabto 
tubular member 1335. In a prefened embodiment ttie wall thickness of the lower 
and Intermedtote sections, 1355 and 1360. are less than the wall thickness of the 

30 upper section 1365 in order to optimally ftidlttate the radial expansion of the tower 
and intenfnediate sections. 1355 and 1360. of the expandable tubutor member 1335. 

In a preferred embodinnent. the tower section 1 355 of the expandabto tubular 
member 1335 Includes one or more shape memory metal inserts 1370. In a 
preferred embodiment the inserts 1370 are adapted to radially expand the tower 

35 section 1355 of the expandabto tubutor member 1335 into Intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape nnemory metal 
inserts 1370 niay be fabricated from any numt>er of conventional commercially 
available shape menrxxy alloys such as^ far example, NITi or NITiNOL using 
conventional forming processes such as, for example, those described in U.S. 

5 Patent Nos. 5,312,152, 5,344,506, and 5,718,531. the disclosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferal^y radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a preferred embodiment, the 

10 transfiMrmation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a preferred embodiment, the nnaterial OHnposition of the lower section 1355 of the 
expandable tubular member 1335 is fiirttier selected to maximize the radial 
expansion of the lower sectioh 1.355 during the trar^omrmtion process. 

In a preferred enntKxllment the inserts 1370 are positioned within one or 

15 more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular 

In a praferred embodiment, the expandable tubular member 1335 is further 
provided substantially as dbdosed in one or more of the following: (1) U.S. utility 

20 patent applicatiori serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

25 applk^tion no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dabned the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no: 25791.8; (4) U.S. utility patent applteatipn serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 

30 the filing date of U.S. provisional appllcatton no. 60/108,558, attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisk)nal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applk:ation no. 09/523.460, attorney docket 
na 25791.11.02, filed on 3/10/2000, whteh daiifned the benefit of the filing date of 
U.S. provisional appDcation no. 60/124,042, fifed on 3/11/1999; (7) U.S. utility patent 

35 applicattori no. 09^12,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 

5 2/24^000. which daimed the twnefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588,948, attonney docket no. 25791.17.02. filed oh June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. atlomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utilify patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the fifing date of U.S. provish)nal appHcatlon 
no. 60/131.106. attorney docket no. 25701.23, filed oh 4/26/1999; (11) U.S. 
proviskxMii applicatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteatton no. 60/143.039. atlomey docket no. 

15 25791.26, filed Of) 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appUcatton no. 60/159.030. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent appOcation no. 60/159,033. atlomey docket no. 25791.37, 
fltod on 10/12/1999; and (16) U.S. provisional patent appltoatton no. 60/165.228. 

20 atlomey docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support memt>er 1320. The heater 1340 
is preferably adapted to controHably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional thermostat control In order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The seeing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 

30 1345 are preferably adapted to engage and flukfldy seal the interfece between the 
nsdially expanded expandable tubular .member 1335 and the welibore casing 1300. 
In a preferred embodiment, the apparatus 1315 includes a plurality of sealing 
members 1345. In a preferred embodiment the sealing members 1345 surround 
and teoiate the opening 1310. 
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^ . As illiffitrated in FIG. 13a, the apparatus 1315 is preferably positioned within 

the wellbore casing 1300 with the expandable tubular nDember 1335 positioned in 
opposing relation to the opening 1310. In a prefenBd embodiment; the apparatus 

' 1315 includes a plurality of sealing merr^rs 1345 that are positioned above and 

5, below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fluldidy isolates the opening 1310. 

^ As illustrated in FIG. 13b, in a prefen^ embodiment the expandable tubular 

member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
10 embodiment the expansion of the inserts 1 370 causes the lower section 1355 of the 
expandable tubular mmiber 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1 350 ana thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
15 weHbore casing 1300. 

^ In an aKemative embodiment, a compressible cement and/or epoxy is then 

ifijected into the annular space between the un^cpanded portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the bittiation of the 
20 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular member 1 335. 

^ As illustrated in FIG. 13c, the expansion bone 1325 is then axlaliy displaced 

by applying an axial force to the support member 1320. In a preferred embodiment, 

^ the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular rhember 1335 into intimate contact with the walls of the wellbore casing 
1300. 

A— 

As illustrated in FIG. 13d, in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially epcpanded by the axial 
displacement of the expansion cone 1335. the opening 1310 in the wellbore casing 
_ 30 1300 is sealed off by the radially expanded tubular member 1335. In tills manner, 

^ repaire to the wellbore casing 1300 are optimally provided. More generally, the 

apparatus 1315 Is used to repair or fomn wellbore casings, pipelines, and stnjctural 
^ supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment off an apparatus 
^ 35 and method for coupling ah exparidable tubular member to a preexisting structure 
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will now be described. Referring to Fig, 14a, a wellbpre casing 1400 is posltidned A 
within a subtenranean formation 1405. The wellbore casing 1400may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more operangs 1410 that may have been the 

5 result of unintentionai damage to the wellbore casing 1400, or due to a prior ^ 
perforation or fracturing operation perfbrrhed upon the sunounding subterranean 
formation 1405. As will be recognized by persons having ordinary slcill In the art. the ^ 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 

10 In a prefened embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore icasing 1400. More generally, the apparatus 1415 is 
preferably utiH2ed to form or repair weHbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support mmiber 1420. a ^ 

15 second support member 1425, a coupling 1430, an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surfeoe location. The support member 1420 is further, coti^led. to the expansion ^ 
cone 1440. The first support member 1420 Is preferably adapted to convey 

20 pressuri^ fluldic materials and/pr electrical cun^nt and/or commdnication signals ^ 
from a surfece location to the expansion oone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, brakled wire, colled tubing, or drilling stock material; 

The second support member .1425 Is preferably adapted to be coupled to a 

25 surface kx:ation. The support member 1425 is further coupled to the coupling 1430. 
Tl^ first support member 1425 is preferably adapted to convey pressurized flukiic 
materials and/or electrical cun^nt and/or communicatkm signals from a surface 
k>catk>n to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, brakJed wire, coiled tubing, or 

30 drilling stock material. 

The ooupSng 1430 is coupled to the second support member 1425. The 
coupling 1430 is forther preferably removably coupled to the expandable tubular 
member 1435.. The coupling 1430 may be any numbiM' of conventional 
oomnnercially available passive or actively controlled coupling devices such as, for 
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p example, packers or slips. In a preferred embodiment, the coupling 1430 is a 

mechanical slip. 

^ The expandable tubular member 1435 Is removably coupled to the coupling 

1430. In a preferred embodiment, the expandable tubular member 1435 includes 
p. 5 one or more engagement devices that are adapted to couple with and penetrate the 

wellbore casing 1400. In thte manner, ttw expandable tubular member 1435 is 
^ optimally coupled to the wellbore casing 1400. In a prefenred embodinwnt, the 

engagement devices include teeth for biting into the surfece of the wellbore casing 
^ 14(10. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surface of the expandable 
^ tubular member. 1435 In order to optimally seal the interface between the 

expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tajbular member 1435 is further 
provided substant^lly as disdosed in one of more (rf the fbdowlng: (1) U.S. utility 
15 patent application serial no. 09/454.139. attorrwy (iocket no. 25791.3.02. filed on 
^ 12^1999, which daimed the benefit of the filing date of U.S. provistonai patent 

application no. 60/1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
f- utility patent appiicafion serial no. 09/510.913. attorney docket no. 25791 .7.02. filed 

on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
r 20 applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applicatton 

serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
t». dainied the benefit of the filing date of U.S. provisional applicatnn no. 60/1 1 9.61 1 , 

attorney docket no. 25791.8; (4) U.S. utility paterit application serial ho. 09/440.338, 
^ attorney docket no. 25791.9.02. filed on 11/15/1999, whfch claimed the benefit of 

25 the filing date of U.S. proviskNial applicatton no. 60/108,558, attorney docket no. 
^ 25791 .9, filed on 1 1/16.1998; (5) U.S. provistonai patent appltoation no. 60/183,546. 

filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
^ no. 25791.1l!02. filed on 3/10/2000. whtoh claimed the benefit of the filing date of 

U.S. provteional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
30 appltoation no. 09^12.895. attorney docket no. 25791. 1Z02, filed on 2/24/2005. 
whfeh dabned the benefit of the filing dates of U.S. provistonai application no. 
60/121,641. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provistonai 
f appltoation no. 60/154.047. ationiey dodcet no. 25791.29. fited on 9/16/1999; (8) 

U.S. utility application no. 09^11.941. attorney docket no. 25791.16.02. fited on 
35 2/24/2000. which claimed ttie ben^ of ttie filing date of U.S. provistonai sertel no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the twneTit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5. utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the iMnefit of the filing date of U.S. provisional appOcation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no; 60/143.039. attomey docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162.671. attomdy docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskmal 
application no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. pnMsional patent applk»tk>n no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
15 attomey docket no. 25791.39, filed oh 11/12/1999, the drsclosures of which are 
incorporated herein l)y reference. • 

The expansion cone 1440 is coupled to the first support member 1420 arKl 
the third support member 1445. The expansion cone 1440 Is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
20 1440 is axially displaced relative to the expandabte tubular memte^ 

In a prefenred embodiment, the expansion cone 1440 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
25 applk^atton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton sferlal no, 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02. filed on 2/10/2000, which 
30 claimed the benefit of the filing date of U.S. proyiskHial applteatton no. 60/119,61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which dalmed tiie benefit of 
the filing date of U.S. prxivisional appltoatton no. 6W108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlskmal patent appikation no. 60/183,546. 
35 filed on 2/18/2000; (6) U.S. utility patent application no. 09^23,460, attorney docket 
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no. 25791.11.02. ffled on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2^4/2000, 
which claimed the ben^ of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utflity appllcatton no, 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which dalnned the benefit of the fiUng date of U.S. provisional serial no. 
60/121.907. attorney dodwt ho. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteatkm no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
wNch claimed the benefit of the filing dale of U.S. provistonal patent appOcatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
xMtjf patent appQcatkm no, 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh clabned the benefit of the fiPmg date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provistonal appHcatton no. 60/143.039. attbnray docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applk»tton serial no. 
60/162,671. attorney docket no. 23791.27, filed on 11/1/1999; (14) U.S. provisional 
appTicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The third support member 1445 is preferably adiapted to 
convey pressurized flukJic rnaterials and/or electrical current and/or communtoation 
' signals from a surface tocatton to tha packer 1450. The third support member 1445 
may. for exampto. be conventtonal commerdaily available slick wire. braMed wire, 
colled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support ntember 1445. The packer 
1450 is further preferably adapted to oorttroilably coupled to the waHbore casing 
1400. The packer 1450 may be any number a conventtonal commerdially avaiiabiis 
packer devtoes. In an aliematiye embodiment, a bladder, slipped cage assembly or 
hydraidc slips inay be substituted for the packer 1450. 
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As Illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the t>ottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FlG. 14b, in a prefen^d embodlrrient, the packer 1450 is 

5 then anchored to the wellbore casing 1400. In this manner, the expansion oone 
1440 Is maintained in a substantially statioruiry position. 

As illustrated in FIG. 14c in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion oohe 1440. In a 
prefened embodiment, as illustrated In FIG. 14d, the lower end of the expandable 

10 tubular nrndmber 1435 Impacts the expansion cone 1440 and is radially expanded 
into contact wHh the wellbore casing 1400. In a preferred embodiment the lower 
end of the expandable tubular member 1435 includes one or nrare engagennmt 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a oompressiUe cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubutor 
member 1435 and the vioDbpre casing 1400. The qompressibte cemont and/or 
epoxy b then pemnitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1 400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a prefm^ embodiment the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a prefened embodiment prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a prefernsd embodiment after the expandabte 

tubular member 1435 has b6en completely radially expanded by the axial 
displacement of the expansion cone 1440, the opcfning 1410 in the wellbore casing 
1400 is sealed df by the radially Expanded tiibular member 1435. In this manner, 
repairs to the wellbore casing 1400 are opUrrially provided. More generally, the 
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apparatus 1415 |s used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an aitemative emtxxliment of an apparatus 
for coupling an expandable tubular member to a preexisting structure wit! now be 
5 described. Refening to Fig. 15a, a wellbore casing 1500 is positioned within a 
subterranean fbmiation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellborB casing 
1500 further includes one or more openir^gs 1510 that nruiy have been the result of 
unlntentionai damage to the wellbore casing 1500. or due to a prior perforation or 

10 fracturing operation perfomped upon the surrounding subterraneah fonmation 1505. 
As will be recognized by persons having ordinary skill In the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In e preferred enAxxliment. an apparatus 1515 is utilized to seal off the 

15 openings 1510 In the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fomn. or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1515 prefmUy includes a support member 1520, an 
expandable tubular member 1525. an expansion cone 1530. a coupling 1535. a 
20 resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support nriember 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire. braMed wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefenred embodbmnt, the expandable tubular member 
30 1525 Include one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a prefenred 
embodiment, the engagentent devices include teeth for biting into the surface of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 
35 1525 further indudes one or more sealing members 1545 on the outside surtace of 
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the expandable tubular member 1525' in order to optimally seal the interface 
between the expandable tubular member 1 525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 Includes a 
lower section 1550, an intennediate section 1555. and an upper section 1560. In a 

5 preferred embodiment, the wall thicknesses of the lower and IntemDediate sections, ^ 
1550 and 1555, are less than the wall thickness of the upper sectton 1560 in order 
to optimally facilitate the radial expansk>n of the expandable tubular member 1525. ^ 
In a prefenred embodiment, the sealing niembers 1545 are provkied on the outside 
surface of the upper sectkxi 1560 of the expandable tubular member 1525. In a ^ 

10. preferred embodiment, the resilient anchor 1540 is coupled to the lower sectim 
1550 of the mpandable tubular member 1525 In order to optimally anchor the 
expandable tubular menriber 1525 to the wellbore casing 1500. 

In a preferred embodiment, the expandable tid>ular member 1525 is further 
provided substantially as dtedosed in one or more of the foltowir^: (1) U.S. utility 

15 patent appKcatkm serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1990, which dainned the benefit of the filing date of U.S. provistonal patent 
applteatton no. 60/111,293, attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utiiity patent application serial no. 09/510,913. attorney docket no. 25791 .7.02. filed ^ 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

20 appHcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application -4 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611, ^ 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, wtilch claimed the benefit of ^ 

25 the filing date of U.S. provistonal applk:ation no. 60/108,558, attorrwy docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket ' 
no. 25791.11.02, filed on 3/10/2000. which claimed Uie benefit of tiie filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. uttOty patent 

30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcaUon no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) > 
U.S. utility application no. 09/511.941,. attorney docket no. 25791.16.02, filed on 

35 2/24/2000. which claimed the Iseneflt of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
wtilch dainned ttw Iwnefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which dainwd the t>enefit of the filing date of U.S. provistonal aM)llcatk>n 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskNial applicathm no. 60/146.203. attorney docket no. 25791.25. filed on 
7^1999; (12) U.S. provisional application no. 60/143,039, attorney dock^ no. 
25791,26. filed on 7/9/1999; (13) U.S. provistonal patent applteatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appiteatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appUcatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whteh are 
inooipoiated herein by reference. . 

The expanskm cone 1530 IS coupled to the support niember 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 
displaced relative to the expandable hjbular member 1525. The expanston cone 
1S30 may be any number of conventtonal oommerdally available expansion cones. 

In a preferred embodirtient, the expansion cone 1530 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
appfication serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. pixivisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utffity patent applteation serial no. 09/^10.913. attorney docket no. 25791.7.02. filed 
m 2/23/2000. whteh daimed the benefit of the filing date df U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applteatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. fifed on 2/10/2000. which 
claimed the benelR of the fi^g date of U.S. provistonal appBcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. fited on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal appltoation no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
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filed on 2^18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. ^791.11.02. filed on 3/10/2000, which claimed the t)enefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
5 which ctaimed the t)enefit of the filing dates of U.S. provisional applicatnn no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. proviskKial 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provistonai serial no. 

10 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 08/588.946, attorney docket no. ^91.17.02. filed on June 7, 2000. 
whkii dabned ttie Iwnefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^.122, attorney docket no, 25791.23.02, filed on 

1 5 4/26/2000, which daimed ttie benefit of ttie filing date of U.S. pro\nsional applteation 
V no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisibnal applkation no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proyistonal appltoation no. 60/143.039, atbmey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appHcation serial no. 

20 60/162,671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskinal patent applteatlon no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskmal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. ttie disdosures of which are 

25 incorporated herein by reference; 

The coupling 1535 is preferably coupled to ttie support member 1520. the 
expansioii cone 1530 and ttie resilient anchor 1540. The coupling 1535 is 
preferably adapted, to convey pressurized fluklic materials and/or electrical current 
ai?d/or communication signals from a surfece location to ttie resilient anchor 1535. 

30 The coupling 1535 may. for example, be conventional oommeidaiiy available slick 
wire, braided wire, ooHed tubing, or drilling stock matertai. In a preferred 
embodiment, ttie coupling 1535 is decoupled from ttie resilient anchor 1540 upon 
initiating ttie aidal displacement of ttie exparwton cone 1 530. 

The resilient anchor 154b Is preferably coupled to the tower section 1550 of 

35 ttie expandable tubular member 1525 and ttie coupling 1535. The reslDent anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to RGS. 16a and 16b, in a prefen^d embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and corresponding 
5 releasable coupling devices 1605. In a preferred embodiment, the reslKent anchor 
1540 is maintained in a oompressed elastic position that is controllab^ released 
thereby causing the rasilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored wittiin the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prefsned embodiment, when the coupiitig device 1605 is released, the coiled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the colled member 1600 to coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expanidable tubular member 1525 to the wellbore casing 1500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commerdaly available resilient mtiterials. In a preferred embodiment, 
the coifed rnember 1600 is fabricated from a resiliem ma^ 
spring steel. In a prefenred embodiment, the coifed member 1600. Is febricafed from 
memory metals In order to opUmaily provide control of shapes and stresses. 

20 In a prefened embodinwnt, the releasabfe coupling device 1605 maintains 

the coifed member 1600 is a coiled position until the device 1605 is released. The 
refeasabte coupling device 1605 may be any number of conventional commerctelly 
avaifeble releasable coupling devices such as. for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a. 

25 preferred embodiment, the resilfent anchor 1540 is positioned to apply the maximum 
normal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemaife embodiment, as Illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 Includes a tubular member 1700, one or tmre resilfent anchoring 
30 members 1705, one or more corresponding rigid attachmenfe 1710, and one more 
corresponding releasabfe attachmenfe 1715. in a preferred embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding r^id and releasabfe ateachmenfe, 1710 and 1715. In a 
prefened embodiment, when the cone^ndtng releasable atfechment 1715 fe 
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released, the corresponding resilient anchoring memt>er 1705 expands, releasing 

the stored elastic energy, away from the tubular memt>er 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 

is rigidly attached to the outside surfece of the tubular member 1700 by a 
5 corresponding rigid attachnient 1710. The other end of each resilient anchoring 

member 1705 is renrxivably attached to the outside surface of the tubular member 

1700 by a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in 

a prefened entKxllment, releasing the reteasable attadiment 1715 penmits the 

resilent energy stored in the resilient anchoring member 1705 ta be released 
10 thereby causing the resilient anchoring mernber 1705 to swing radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fat>rlcated from any number of 

conventional mateiri^ls. 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the resDient anchoring members 

1705 are fabricated from memory metal In order to optinuilly provide control of 

shapes and stmses. 

The rigkj attachments 1710 may be fabricated from any number of 

oonventional oorrvnerdally available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel In order to optimally pro>^e high 

strength. 

The releasable attachments 1715 may be fabricated from any numt>er of 
conventional commerdaily available devices such as. for example, explosive bolts, 
in another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred emlxxiiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b. in a prefened embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1 81 0 are permitted to expand outwardly in the radial direction. 

The tubular member 1800 preferably Includes one or more openings 1820 
for oonteinirtg the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 180Q may be fabricated from any 
35 number of conventional . commercially availabte materials. In a prefenred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as. for example, 
tungsten cartride, machine tool steel, or hard teced steeL In a preferred 
embodiment, the anchoring devices 1805 are febricated from machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
nrmnbm* 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding imchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the ahchoring devices 1805, the resilient 
members 1810 are preferably adapted to foite the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the weilbors casing 1500. 

The release devices 1815 are positioned wittiin and coupled to tiie ppenings 
1820 in tt)e tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring device? 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, tiie release devices 1815 are pressure 
activated in order to optinruilly provide ease of operation. 

As illustrated in FIG. 15a, Oie apparatus 1515 is preferably positioned wittiin 
the wellbore casing 1500 witti ttie expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b, in a prefenred embodiment, ttie resilient anchor 
1540 is ttien anchored to the wellbore casing 1500. In this manner, tt^e lower 
secfon 1550 of ttie expandable tubular member 1525 is anchored to ttie wellbore 
casing 1500. In a preferred embodiment, ttie resUent dnchdr 1540 is anchored by a 
cortfrol and/or etectrical power signal transmitted ftxm a surface location. 

In an altemative embodiment, a compressible cement and/or epoxy is ttien 
injected into ttie annular space between the unexpended portion of the tubular 

75 



member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of ttie radial 
expansion process. In this manner, an annular structural support and fluidic seal is ^ 
provided around the tubular member 1 525. 
5 As illustrated in FIG. 15c» in a preferred embodiment, the expansion con^ ^ 

1530 is then axially displaced by applying an axial force to the support member J 
1520. In a preferred embodiment, ttie asdal displacement of the expansion cone ^ 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1 500. • v 

10 As illustrated in FIG. 15d, In a prefetn^ embodiment, after ttie expandable 

tubular member 1525 has been completely radially expanded by ttie axial 
displaoement of the expansion cone 1530, the opening 1510 in the wellbore casing *1 
1500 is sealed off by ttie radially expanded tubular men^r 1525. In ttiis manner, 

repairs to ttie wellbore casing 1500 are optimally provided. More generally, the 

♦ 

15 apparatus 1515 is used to repair or fonn wellbore casings, pipelines, and structural 

$iq)ports. ^. 

Referring to FIGS. 19a, 19b and 19c an allamative embodiment of an 
expandable tubular member 1M0 for use In the apparatus 1515 will now be ^ 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910. one or mora 
corresponding engagement members 1915, and a release member 1920. In a 
prefenBd embodiment, ttie resilient panels 1910 are adapted to expand in ttie radial ^ 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for ^ 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a stiuctural 
support 

The tubular member 1905 is coupled to ttie resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, ttie tubular member 1 905 • 
30 Is an expandable casing In order to optimally provide high strengtti. 

The resiHent partels 1910 are coupled to ttie tubular member 1905. The 
resilient panels 1910 are furttier releasdbly coupled to ttie release member 1920. 
The resilient panels .1910 ans prtferably adapted to house the expansion cone ^ 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by ttie release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coiiqpled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement memt)ers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 1 500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably addpted to controllably release the resilient 
panels 1910 from their initial sfrained positions In order to penniit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment the 
release meml>6r 1920 is releasably coupled to the coupling 1535. In tliis manner, 
electrical and/or cmtrpi and/or hydraulk: signals are communicated to and/or from 

15 the release member 1920. The release member 1920 may be any number of 
conventional obmniercially available release devices. 

Refening to RGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 20a, a welbore casing 2000 Is positioned 

20 within a subterranean fonnation 2005. The wellbore casing 2000 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfomned upon the sun^unding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
(q)ening8 2010 in the weHbore casing 2000. More generally, the apparatus 2015 Is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 prcfferably indudias a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resfHent anchor 2040, and one or more seals 12045. 
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The support member 2020 Is preferably adapted to be. coupled to a surface 
location. The support merr^r 2020 is further coupled to the expansion cone 2030. 
The support member 2020 Is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surfece 
5. location to the anchor 2040. The support niember 2020 may, for example, be 
conventional commercially available slide wire, braided wire, coiled tubing, or drilling 
stodc material: 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a preferred embodiment the expandable tubular member 

10 2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. in this manner, the expandable tubular 
member 2025 is optimally coupled to the welltxire casing 2000. In a prefened 
embodiment, the engagement devices include teeth for biting into the surface df ttte 
wellbore casing 2000. In a preferred embodlrnent, the expandable tubular member 

15 2025 further includes one or nrKire sealing nnend)ers 2045 on the outside surface of 
the expandable tubular member 2d25 in order to optimally seat the interface 
between the expandable tubular member 2025 and the wellbore cadng 2000. 

In a preferred embodiment, the expsHftdable tubular member 2025 includes a 
lower section 2050, an intemnediate section 2055, and an upper section 2060. In A 

20 preferred embodiment, the wall thidcnesses of the lower and Intemnediate sections, 
2050 and 2055, are less than the wall thidcness of the upper sedipn 2060 in order 
to optimally fedlitate the radial expansion of the expandable tubular menr^r 2025. 
In a preferred embodiment, ttie sealing ntembers 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 pretend embodiment the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular merrier 2025 to the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 is further 
provided substantially as disclosed In cm or rnore of the following: (1) U.S. utility 

30 patent application serial no. 08^454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11 ,293, attorney docket no. 25791 .3, filed on 12^/1998; (2) U.S. 
utility patent applteatlon serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

35 appiteatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appHcation 
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r serial rx>. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 

claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

^ attorney docket no. 25791 .8; (4) U.S. utility patent applk^a^n serial no. 09/440.338, 

attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

fx 5 the filing date of U.S. prx>visk>nal applicatkm no. 60/108,558, attorney docket no. 

25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent applicatk>n no. 60/183,546, 

^ filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

^ U.S. provisional applicatton no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

10 appDcation no. 09/512,895, attorney docket no. 25791.12.02, Tded on 2/24/2000. 

^ which ddmed the benefit of the filing dates of U.S. provistonal appllcatton no. 

60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appiteation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utinty application no. 09/511.941, attorney docket ho. 25791.16.02, filed on 
15 ' 2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 

r 60/121 .907. attorney docket no. 25791 :16. filed on 2/26/1999; (9) U.S. utility patent 

applicatkMi no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which daimed the benefit of ttie filing date of U.S. provistonal patent appiicatk3n 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
20 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional appllcatton 

^ no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

provisk>nal applicatkxi no. 60/146.203, attorney docket no. 25791.25, filed on 

^ 7/29/1999; (12) U.S. provlstonal application no. 60/143,039. attorney docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. provlsk>nai patent application serial no. 

^ 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent api^licatton no. 60/159,033, attorney docket no. 25791.37. 

^ filed on 10/12/1999; and (16) U.S. provlstonal patent a()plicatipn no. 60/165.228. 

30 attorney docket no. 25791.39, filed on 11/12/1999, ttie disdosures of which are 

^ incorporated hereh by reference. 

The expanston cone 2030 is preferably coupted to the support mmiber 2020 
and ttie coupling 2035. The expanston cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the e)9>ansion cone 2030 is 
35 axially displaced relative.to the expandatde tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sul>stantially as disclosed in one or more of the followirtg: (1) U.S. utHity patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benelfH of the filing date of U.S. provisional patent 

5 application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.Sv 
utility patent applicatk)n serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh daimed the. t>enefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatibn 
serial no, 09/502,350/ attorney docket no. ^5791.8.02. filed on 2/10/2000. which 

10 . claimed the beneffH of the fiiing date of U.S. provisional application no. 60/1 19,61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serfai no. 08/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the t)enefit of 
the filing date of U.S. provistonal application no. 6Q/10B,S58, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appltoation no. 60/183,546, 

15 filed on 2/18/2000; (6) U.S. utHity patent appltoatton.no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whtoh daimed the t)enefit of the filing date of 
U;S. prdvishyiai applicatton rto. 60/124,042. fited on 3/1 1/1999; (7) U.S. utHity patent 
ap(«catton no. 09/512,895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
which daimed the t)enefit of the filing dates of U.S. provisional applicatton no. 

20 60/121.841, attortiey docket no. 25791.12, fited on 2/26/1999 and U.S. provisional 
appltoation no. 60/154,047, attorney docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the t>enefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 

25 appltoation no. 09/588,946, attorney docket no. 25791.17.02, fited on June 7, 2000,, 
whkdi daimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which daimed ttie berxeXH of the filing date of U.S. provlsibnal application 

30 no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) US. 
provistonal application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal. application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 

35 appHcaflon no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 

80 



U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fhidic materials and/or Metrical cunent and/or 
communicatton signals from a sur^ kxation to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick virfre. braided 
w*e. cofled tubing, or drilling stock material. In a preferred embodiment, the 
oouping 2035 Is decoupled from the anchor 2040 upon initiating the axial 
displacement of the mpanskm cone 2030. 

The anchor 2040 is preferably coupled to the kMver sectton 2050 of the 
expandable tubular mertiber 2025. and the coupling 2035. The anchor 2040 Is 
further preferably adapM to be controllably coupled to the wellbofe casing 2000. 

fteferring to FIGS. 21a and 21 b. in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spaces 2105. and one or more oon«sponding 
actuators 2110. In a prefsned embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another altemative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluklic material onto the spikes 2105. 

Thei housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 Is adapted to convey electrical, communicatton, and/or hydraulto 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movaWy coupled to the housing 2100 and 
the corresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relalive to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial direction to'engage. and at least partially penetrate, the 
wellbore casing aWO. or ottter preexisting stnicture such as, for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
fiadng surface 2115. In a preferred embodiment, the placement of a quantify of 
flukflc material such as, for exampte. a barite plug or a flex plug, onto the surftK»s 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellt)ore casing 2000« or other preexisting structure such as, for 
example, the wellbore. Attemativeiy, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the weilbore casing 2000, or other preexisting strudure. such as, for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housoig 2100 and the 
corresponding spikes 2105. The acjtoators 2110 are preferably adapted to apply a 
toroe to the oorreisponding spikM 2105 sufRdent to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
nuntber of conventional commercially available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provkie 
ease of operatton. |n ah alternative iembodiment, the actuators 21 10 are omitted 

1 5. and the spikes are pivotally coupled to the housing 21 00. 

Referring to FIGS. 22a, 22b, and 22c, in an alternative embodiment, the 
anchor 2040 includes the housirig 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a prefenoed embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 

20 altema«K/e embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of flukiic material 
onto the petei baskets 2205. 

Thel housing 2100 is coupled to the tower sectton 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuators 2110. 

The petal bidskets 2205 are preferably nx>vably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petel baskets 2205 are further 
preferably adapted to extend outwardly in a radial directkDn to engage, and at feast 

30 partially penetrate, the weilbore casing 2000, or other preexisting structure. As 
Bhjstrated in FIG. 22c each of the petal baskets 2205 further preferably include a 
concave upwardly facing surfcm 2215. In a prefenred embodiment, the pfeoernent 
of a quantity of flukiic materfel such as, for exampfe, a barite plug or a flex plugi onto 
the surfecM 2215 causes the petal baskets 2205 to pivot outwardly away from the 

35 housing 2100 to engage the weinx>re casing 2000, or other preexisting stmcture. 
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Alternatively, the weight of the fluldic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. Alternatively, the upward 
disirfaoement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbora casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conesponding petal ba^ets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding pi&tal baskets 2205 sufficient to pivot the 
comesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 21 00. 

in an altemative embodiment the anchor 2040 includes one or nrK>re spikes 
2105 and one or more petal baskets 2205. 

As illustratBd in FIG. 20a, the apparatus 2015 is preferably positioned witHn 
tile weilbore casing 2000 witti the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010. 

As Illustrated in FIG, 20b. in a preferred embodiment ttie anchor 2040 is 
ttien anchored to the weilbore casing 2000. In this manner, the lower section 2050 
of tiie expandable tubular member 2025 is anchored to the weilbore casing 2000 or 
ttie weilbore casing. In a prefened embodiment Vtie anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surfeoe location to ttie 
actuators 21 1 0 of ttie anchor 2040. In an altemative embodiment ttie anchor 2040 
is anchored to the weilbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment tt>e anchor 2040 is anchored to ttie weilbore casing 
2000 by placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto ttie spikes 2105 or petal baskets 2205 of ttie anchor 2040. In an 
altemative embodiment the anchor 2040 is omitted, and the apparatus 2015 Is 
anchored by placing a quantity of a fluMte material such, for example, a barite plug 
or isi flex plug, onto at least ttie lower and/or ttie intermediate sections, 2050 and 
2055, of ttie expandable tubular member 2025. 

In an altemative embodiment a oorhpressible cement and/or epoxy is then 
injected Into ttie annular space between ttie unexpended portion of ttie tubular 
member 2025 and ttie weilbore casing 2000. The compressible cement and/or 
epoxy is ttien pemnitted to at least partially cure prior to ttie initiation of ttie radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, in a pfeferred embodirmnt, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment the axial displacenr)ent of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the weilbore casing 2000. 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially e)^anded by the axial 
10. displaoement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form wellbore casings. pipeUneS. and structural 
supports.' 

15 Referririg to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to. a preexisting structure 
will now be described. Referring to F^. 23a, a wellbore casing 2300 and an open 
hole wellbore secUon 2305 are positioned within a subtarrariean toirnation 2310! 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
20 positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatis 2320 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is prsferably utalized to form or repair wellbore 
casings, pipelines, or structural supports. * 
25 The apparatus 2320 preferably includes a support member 2325, an 

exparKlable tubular member 2330. an expansion cone 2335, one or more upper 
sealing members 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
location. The support member 2325 is further coupled to the expansion cone 2335. 
30 The support member 2325 may, for example, be conventional commercially 
^ available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular riiember 2330 is removably coupled to the 
expanston cone 2335. In a preferred embpdimeht, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
35 2345, on the outsMe surfooe of the expandable tubular member 2330 in order to 
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optimally seal the interface betmen the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an hntennediate section 2356, and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intemoedlate sections, 2350 and 2355, are less than the wail thickness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular mentiber 2330. In a preferred embodiment, the lower setiOon 2350 of the 
mpandable tubular member 2330 includes one or more slots 2365 adapted to 
permit a fkjidic seaHng material to penetrate the lower section 2350. 

In a preferred embod^nt, the expandable tubular member 2330 Is further 
provided substantially as diseased in one or more of the toltowing: (1) U.S. utility 
patent application serial no. 0^454,139. attorney docket no. 25791.3.02. filed on 
12/3^1999. whteh claimed the benelR of the filing data of U.S. provisional patent 
appRcatkm no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utBHy patent applicatkm serial no. 09/510,913. attorney docket hd. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisiorul 
appTicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcalkm 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
ctelmed the benefit of the filing date of U.S. provistonal applteatton no. 60/119,611, 
atlomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 257919.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatk>n no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. atlomey docket 
no. 25791.11.02. filed on 3/10/2000. virtilch daimed the benefit of the filing date of 
U.& provisional applicatiori no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24«000. 
whfch claimed the benefit <rf the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appOcafion no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufittty appllcatton no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. wNch daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attofflsy docket no. 25791.16. filed.on 2/28/1999; (9) U.S. utility patent 
appitoatton no. 09/588.946. attomey docket no. 2579t.17.02. fited on June 7, 2000. 
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which datmed the benefit cS the fffing date of U.S. provisional patent application 
seriai no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
utDity patent application no. 09/550,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the twnefit of the filing date of U.S. provisional applicatkm 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk>nal application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U;S. provisional 
applk»tion no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791 .37^ 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket nio. 25791.39. filed on 11/12/1999. the disclosures of whteh are 
incorporated herein by reference. 

The expanston oone 2335 is preferably coupled to the support merrdier 
2325. The expanskjh cone 2335 is fwlher preferably removably coupled to the 
expandable tubulwmeiT^ 2330. The dxpanston oone 2335 Is preferably adapted 
radially expand the expandable tubular member 2330 when the expanston cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

In a prefenred embodiment, the expanston cone 2335 is provided 
substantially as disclosed in one or more of ttie foitowing: (1) U.S. utiBty patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed . on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed ttie benefit of ttie filing date of U.S. provlskxial 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^2.350, attoniey docket no. 25791.8.02. filed on 2/10/2000. which 
claimed ttie benefit of ttie filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appUcation serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
ttie filing date of U.S. pfovisional application no. 60/108i,558. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent appikation no: 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 00/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed ttie benefit of ttie filing date of 
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U.S. provisional appficatlon no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09^12,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appltoatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiteatibn no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2^4/2000, which claimed the ben^t of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcatkm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
\Nhich claimed the benefit of the filing date of U.S. provisional patent application 
serial nb. 60/137.998. attorney docket no. 25791.17. tied on 6/7/1999; (10) U.S. 
utify patent appBcatton no. 09^9.122, attorney docket na 25791.23.02. IHed oh 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional applicafion 
no. 60/131.106. attorney docket no. 25791.23. fUed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorn^ docket no. 25791.25, filed on 
7/29/1999; (12) provisional appllcatton no. 60/143,039. attorney docket no.. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatkm serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
applcation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistoneil patent application no. 60/159.033. athwn^ docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonai patent applicatton no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surtece of the 
u|^r section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fiuididy seal the interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially available soaling members. In a preferred embodiment, 

* 

the upper sealing member 2340 Is a viton mbber in order to optimally provkle toad 
carrying and pressure sealing capacity. 

The tower sealing member 2345 is preferably coupled to the outeMe surface 
of the upper secOon 2360 of the expandabto tubular member 2330. The lower 
seafing member 2340 is preferably adapted to flukUdy seal the interface between 
the radially expanded upper sectton 2360 of the expandable tid>ular member 2330 
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and the open hole vvellbbre section 2305. The lower sealing memt>6r 2345 may be 
any numt>er of conventional commercial^ available SMlingn^ In a preferred 
embodiment, the lower sealing member 2345 is viton nibber in order to optimally 
provide load canrying and sealing capacity. 
5 As illustrated in FIG, 23a, the apparatus 2320 is preferably positioned within 

the wellbcm casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in d preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected into the open hole wellbore 
section 2305 pro}Anate to the lower secOon 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any nurriber of conventional commercially 
available sealing materials such as, for example, cement dnd/or epoxy resin.. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As illustrated in FIG. 23c, the hardenable fluidic sealing material 2365 is 
preferably then pemnitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 Is anchored to the open hole wellbore 
20 section 2305. 

In an aHemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As iHustrated in FiG. 23d. in a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support member 
2325. In a prefened embodiment, the axial displacement of the expansion cone 
30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with th^ walls of the wellbore casing 2300. 

As Illustrated in FIG. 23e! in a prefened embodirnent, after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion corie 2335, a new secUon of wellbbire casing Is 
35 fonned that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and stmctural supports. 

Refenihg to FIGS. 24a to 24c an attemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direcUon to approximately the 
horteontal directbn. 

in a prefierred embodiment, an apparatus 2420 is utilized to form a new 
secdon of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fbmn or repair wellbore 
casings, pipelines, or structural supports. 

The aM>aratus 2420 preferably includes a support member 2425. an 
expandable tubular member 2430, an expansion cone 2435, a coupling 2440. a 
padcer 2445, a mass 2450, one or more upper sealing members 2455. and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 Is preferably adapted to convey etectricai. 
communication, and/or hydraulic signals to and/or firom the packer 2445. The 
support member 2425 may, for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stodc material; 

The expandable tubular member 2430 is renx)vably coupled to the 
expansion cone 2435 and the padcer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefenred embodinoent, the 
expandable tubular member 2430 further includes one or more upper and lower 
seaBng members. 2455 and 2460, on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the intertoce between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
section 2405. 

In a preferr«l embodimemt. the expandable tubular member 2430 further 
includes a tower section 2465, an Intennisdiate section 2470. and an upper sectton 
2430. In a preferred embodiment, the wall thidcnesses of the lower and 
intermediato secttons, 2465 and 2470, are less than the wall thicAness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular memtier 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
5 provided substantidly as disclosed in one or more of the following: 

The expansksn cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the mpansion cone 2435 is axially displaced relative to the expandable tubular 
member2430. 

In a preferred embodiment, the expansion cone 2435 Is provided 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 08/454.139, attomdy docKet no. 25791.3.02. filed on 

15 12/3/1999, which claimed the benefit of the fiRng date of U.S. provisional patent 
appOcafion no. 60/111,293. attorney docket no. 25791.3, filed on 12/7^998; (2) U.S.. 
utility patent application serial no. 09/510.913. a«omey dodwt no. 25791.7.02. filed 
oh 2/23/2000. which claimed the ben^ of the filing date of U.S. provlsionai 
application no. 60/121.702, filed on 2/25/1099; (3) U.S. utflity patent application 

20 serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. previstonal application no. 60/119,i5li, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 

25 25791.9. filed on 11/16.1998; (5) U S. provisional patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S- utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, vi^ich daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appicatkm no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 

30 which claimed the beneftt of the filing dates of U.S. provistonai appHcation no. 
60/121,841. iatiomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applcatkwi no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimed the benefit of the fHing date of U.S. provlstonal serial no. 

35 60/121 ,907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
vwhich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appRcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of ttie filing date of U.S. provisional applicatkm 
no. 60/131.106. attorney docket no. 25701.23. filed on 4/26/1999; (11) U.S. 
provlslorial applicatfon no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk>nal patent application serial, no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatkMi na 60/159,03i9. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatkm no. 60/165.228, 
attorney docket no! 25791.30, filed on 11/12/1999, ttie disctosures of which are 
ftraorpoiated herein by refsrence. 

The coupling 2440 is preferably coupled to the support member 2425 and 
tt» expanskm cone 2435, The coupling 2440 is preferably adapted to convey 
electrical, convnunicatton, and/or hydraulic signals to and/or from ttw packer 2445. 
The coupling 2440 may be any number of conventkMial support membere such as. 
for example, commercially available sfick wire, brakied viHre, coiied taibing, or drUing 
stock material. 

The packer 2445 Is coupled to ttie coupling 2440. The packer 2445 Is further 
removably coupled to the lower secttoh 2465 of ttie expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient frfdionai force to 
support ttie lower sbctton 2465 of ttie expandable wellbota casing 2430 and ttie 
mass 2450. The packer 2445 may be any number of conventional commerdally 
available packers. In a preferred embodiment, ttie packer 2445 is an RTTS packer 
available from Halliburton Energy Servfcjes In order to optimal^ provWe multiple sets 
and releases. In an alternative embodimerit, hydraulic slips may be substituted for, 
or used to supplement, tiie packer 2445. 

The mass 2450 Is praftobly coupled to ttie lower sectton 2465 of ttie 
expandable tubular member 2430. The mass 2450 is preferably seteded to provMe 
a tan^ toad on the kiwer section 2465 of ttie expandable tubular member 2430 
ttiat ranges from about SO to 100 % of ttie yieU point of the upper section 2475 of 
ttie expandable ttjbular member 2430. In ttiis manner, when ttie packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfeoe 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to flukJidy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weHbore casing 2400. The upper sealing member 2455 may be any 
number of conventional conrvnerciaHy available sealing members. In a prefenred 
embodiment, the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing mernber 2460 is preferably coupled to the outside surtace 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially exparided upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore section 2405. The low^r sealing member 2460 may be 
any number of conventional oommerdaily avanlable sealing members. In a preferred 
embodiment, the lower seeding member 2460 is viton rubber in order to optimally 
provide lead bearing and seaOng capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overia(^ing relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support men>ber 2425, the expansiori cone 2435, the coupling 2440, the 
padcer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this nr)anner, the Intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As Illustrated in FIG. 24b, in a prefemed embodiment, the packer 2445 is 
then released from connection with the tower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably riow supported by the 

30 support member 2425, expansion cone 2435, and the lower and intenmediate 
sections, 2465 and 2470, of the expandable tubular nnember 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubidar 
member 2430 to be radially expanded by, and extruded off of, the expanston cone 
' 2435. In a preferred enribodinnent, during the extrusion process, the posits 
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support member 2425 is adjusted to ensure an overtapping relation between the 
expandable tubular member 2430 and the wetlbore casing 2400. 

In an altemative embodiment, a compresslbio cement and/or epoxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemiltled to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG, 24c In a preferred embodiment; after the expandable 
tubular men*er 2430 has been completely extriKled off of the expansion cone 2435. 
a new section of wellbore casing Is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
nnaterial. More generally, the cipparatus 2420 Is used to repair or fcirm wellbore 
casings, pipelines, and structural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper seclipn 2475 of the tubular member 2430. In a prefenred embodiment, the 
mass 2450 is fabricated from a thick walled tutnjlar nfiember that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member.243p. the expansion cone will carry the mass 2450 out erf 
the wellbore 2405. 

Refenlng to FIGS. 25a to 25c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 25a, a weflbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately, the 
horizontal diredion. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casing within the open hole welltrare section 2505. More 
generally, the apparatus 2520 is preferat)ly utilized to form or repair weUbore 
casings, pipelines, or structural supports. 

The apparatLB 2520 preferably includes a support member 21^25, an 
expandatde tubular member ^30. an expansion cone 2535. a chamber 2440. an 
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end plate 2545, one or more upper sealing nnennbers 2555« and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface ' 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially. available slick wire^ braided wire, coiled tubing, or drilling 
stocl( material. 

The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a preferred embodiment, the expandable tubular men4)er 
2530 further includes one or more upper and lower sealing members, 2555 and 
2S60, on the outside surfece of the expandable tubular member 2530 in order to 
ofrtimaHy seal the interface between the expandable tubular member 2530 and the 
welttx)re casing 2500 and the open hole weflbore section 2505. 

15. - In a prefenred embodiment, the expandable tubular rnember 2530 further 
inchxles a lower section 2565, an intermediate section 2570, and an upper section 
^ 2530. In a prefened en^bodiment, the wall thidmesses of the lower and 
intermediate sections, 2565 and 2570, are less than the wall thicicness of the upper 
section 2575 in order to optimally facilitate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred eoibodftnent, the lower setiUon 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provided substantially as disclosed in one or mom of the following: (1) U.S. utility 

25 patent application serial no. 09/454,139, attorney dodcet no. 25791.3.02, iflled on 
12/3/1999, which claimed the benefit of the filing data of U.S. pmvisional patent 
application no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilfty patent application serial no. 09/510,013, attorney docket no. 25791.7.02, filed 
on 2/23^000, which dalmed the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 00/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
dalmed the benefit of the filing date of U.S. provisk>nal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25701.9.02, filed on 11/15/1999, which daimed the benefit of 

35 the filing date of U.S. provisional application no. 60/108^558, attomey docket no. 
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25791.9. fded on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000: (6) U.S. utjltty patent application no. 09/523,460. attorney dodtet 
no. 25791.11.02. filed on 3/10/2000. whld) claimed ttie benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the Iwnefit of the flifrig dates of U.S. provisional application no. 
6W121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no, 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511.941, attorney docket no. 25791.16.02. fHed on 
2/24/2000, whteh daimiBd the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attonwy docket no. 25791.16. filed oh 2C6/1999: (9) U.S. utility patent 
appRcafion no. 09^8.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
whfch claimed the benefit of the filing data of U.S. provistonal patent applicatnn 
serial no. 60/137,998* attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcalhm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh dawned the benefit of the fiUng date of U.S. provisional applteatton 
na 60/131,106, attorn^ docket no. 25791.23, filed on 4C6/1999; (11) U.S. 
provlstonal applteatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistenal applteatlon no. 60/143.039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonat 
appTication no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent applicatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of whfeh are 
incorporated tierein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The e^qranslon cone 2535 is further preferably removably couptod to the 
expandable tubular member 2530. The expansion cone 2535 Is preferably adapted 
to radially expand the expandabto tubular member 2530 when the expansion cone 
2535 Is axially^ displaced relative to the expandable tubular member 2530. The 
expansion cone 2535 Is fUrttier preferably adapted to convey fluMIc materials to 
smd/or from the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 Is provMed 
substant^ as disdosed in one or more of the following: . (1) U.S. utility patent 
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appication serial no. 09M54.139. attorney docket no. 25791.3.02, filed on -^ 
12/3/1999, which claimed the t)enefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatk>n serial no. 09/51 0.913. attorney docket no. 25791 .7.02, filed 
5 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional », 
appOcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which ^ 
cteiimed the benefit of the filing date of U.S. provisionai application no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

10 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applteation no. 60/108.558, attomey docket no. 
25791.9..filftd on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkin no. 09/523.460. attorney dock^ 
• no. 25791.1T.02. filed on 3/10/2000. which claimed th» benefit of the filing dale of . 

15 U.S. provlstonal application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utiilty patent 
appBcatfon no. 09/512.895. attomey docket no. 25791.12.02. ffled on 2/24/2000. 
which dairned ttie benefit of the kng dates of U.S. proviskMwl applcatkm no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provlskNial 
applicatton no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. uliiity application no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000. vyhich claimed the benefit of the filing date of U.S. piovistonal serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attomey docket no. 25791 .17.02. filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent applicatton _ 

25 serial no. 60/137.998. attorney docket no. 25791.17. filed oh 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4^/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attomey docket no. 25791.25. filed on . ' 

30 7/29/1999; (12) U.S. piovlsk>nal application no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attonney docket no. 25701.27. fitod on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039, attomey docket na 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appHcation no. 60/159.033. attomey docket no. 25791.37. 

35 fited on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
kicorporated herein by reference. 

The chaml)er 2540 is defined by the Interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluidlc materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section i575 of the expandable tubular member 2530. The upper 
sealing member 2555 is prsferably adapted to fluididy seal the interface between 
the radiaiiy expanded upper section 2575 of the expandable tubular member 2530 
and the weilbore casing 2500. The upper seaKng member 2555 may be any 
number of oonvwitional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is vitoh rubber In order to optfanaily 
provide load carrying and pressure seaiing capadly. 

The lower sealing member 2560 is prefisrabiy coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the interfeoe between 
the radiaiiy expanded upper secUon 2575 of the expandable tubular member 2530 
and the open hole weilbore section 2505. The lower seaUng member 2560 may be 
any number of conventional conrMnerdaliy available sealing members: in a preferred 
embodinnent. the lower sealing member 2580 is viton rubber in order to optimaHy 
provide load canying and pressure sealing capadty. 

As illustrated In FIG. 25a, the apparati» 2520 is preferably positioned within 
the weilbore casing 2500 and the open hole weilbore section 2505 with the 
expandable tubular member 2530 positioned In overlapping relation to the weilbore 
casing 2S0O. 

As illustrated in FIG. 25b, a quantify of a fluidic material 2580 having a 
density greater than the density of the' fluidic material within the region 2585 outside 
of the expandabte tubular member 2530 is ir\iected into the chamber 2540. in a 
preferred embodbnent, the deference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to the dMfbrences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
extruded off of. the eiqMnsion cone 2535. In a preferred embodiment, during the 
extrusion process, the position of the support member 2525 is adiusted to ensure an 
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overiapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment ttie quantity of ttie fluidic materteil 2560 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 

5 pressure pumping equipment is typiccdiy not required, or the need for it is at least 
minimized. Rather, in an exemplary embodin^ent, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an attemative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 

10 meniber 2530 and the wiallbore casing 2!500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemnitted to at 
least partialiy cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
. member 2530. 

15 As illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the exp^ion cone 2535. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 

20 casings, pipeliries, and structural supports. 

Refenring to FIGS. 26a to 26c, an attomative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positiorted within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizmtat direction. 

In a prefened embodiment, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 
30 generally, the apparatus 2620 Is preferably utilized to fonm or repair wellbore 
casings, pipeHnes, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2635. a slip Jdint 2640» an 
end plate 2545, a chamber 2650, one or more slip members 2655. one or more 
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sealing members 2670. one or more upper seaHng members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drUIng 
stock material. 

The expand^le tubuter member 2630 is removably coupled to the 
ncpanston cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or mdre upper and kiwer sealing members. 2675 and 
2680. on the outsMe surface of the expandable tubular member 2630 In order to 
optimally seal the interface between the expandaUe tobular member 2630 and the 
wellbore casing 2600 and the open hole wellbore section 2605. 

In a prefeired embodiment, the expandable tubular member 2630 further 
Includes a tower sectton 2685. an Intennediate sectkm 2600. and an upper sectton 
2695. In a prefenred embodiment, - the wall thteknesses of the tower and 
Intennediate secttons. ^5 and 2690. are less than ttw wall thtefcness of the upper, 
section 2695 in order to optimally todlitate the radial expansion of the ocparulabto 
tubular member 2630, 

In a preferred embodiment, the tower section 2685 of the expandabte tubular 
member 2630 houses the slip joint 2640. the end plate 2645. the slips 2655. and the 
seeing memhiere 2670. In a preferred embodiment, the interfor portion of the tower 
sectton 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the Ibwiar sedkMi 2685 of the expandabte tubular member 2630 further 
includes one or mom of the anchoring devtoes described above with reference to 
FIGS.1ato25a 

In a prsfened embodiment, the expandabte tubular member 2630 is further 
provided substentially as disclosed in one or nnore of the foltowtog: (1 ) U.S. utility 
patent applteatton serial no. 0W454,139. attorney docket no. 25791.3.02. fited on 
12/3/1999. which daimed the benefit of the filing date of U.S. provlsnnal patent 
appficatton no. 60/11 1.293. atlomey docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utility patent applicatk>n serial no. 09/510,913, attorney docket nd. 25791.7.02. fited 
on 2/23/2000, which ddmed the benefit of the filing date of U.S. provistonal 
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application no. 60/121.702, filed on 2/25^1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefH of the filing date of U.S. provisional applicatmn no. 60/119,611, 
attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the t>enefit of 
the filing date of U.S. provisional application no. 60/108.558, attwney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appllcatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applk»tlon no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, virhfeh claimed the benefit df the filing date of 
U.S. prx>vi8ional appHcation no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appBcatkm no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841, attorney docket nd 25791.12. filed on 2/26/1999 and U.S. provistonal 
appltoatton no. 60/154.047, attorney docket no, 25791.29. filed on 9/16/1999; (8) 
U.8. utility appltoatton no. 09/511.941. attorney docket no. 25791.16.02, flted on 
2C4«000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. flted ion 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588.946. attorney docket no; 25791.17.02, fited on June 7, 2000, 
which claimed ttte benefit of the filing date of U.S. provistonal patent appltoatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed 0» benefit of the filing date of U.S. provisional appltoatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203,, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal appllcatton no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provtetonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39. fited on 11/12/1999. ttie dtectosures of whtoh are 
incorporated hereto t)y refBrence. 

The expanston cone 2635 is preferably coupted to ttte support member 2625 
and ttie slip joint 2640. The expanston cone 2635 to f^irttier prefsrably removably 
coufiBd to ttie expandable tubular member 2630. The expanston Cbne 2635 to 
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preferably adapted to radially expand the expandable tubular member 2630 wtien 
the expansion cone 2635 is axialty displaced relative to the expandable tubular 
member 2630. The expansion oone 2635 Is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a pr^erred embodiment, the expansion cone 2635 is further provided 

substantially as disclosed In one or more of the following: (1) U.S. utBity patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3^1999, which claimed the benefit off the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

10 utilitypatentappiicalfcinserialno. 09^10,913, attorney docket no. 25^1 .7.02. filed 
on 2/23^2000. which claimed the benefit of the filing data of U.S. provisional 
applicatkm no. 60/121.702. filed on 2/25/1999; (3) IJ.S. utility patent appltoalion 
serial no. 09/502.350. attorney docket no. 25791 18.02. filed on 2/10/2000. whtoh 
claimed the benefit of the filing date of U.S. pravistonal appllcatkm no. 60/119,611. 

15 attorney docket no. 25791 .8; (4) U.S. utilily patent application seriaf no. 69/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, viMch claimed the benefit of 
the filing date of U.S. provisional applicatkm no. 60/108,558, attorney docket na 
25791.9. filed on 11/16.1998; (5) U:S. provlskxial patent appRcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attorney dockeit 

20 no. 25791 .1 1 .02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiity patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

25 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which ciainted ti:ie benefit of tiie filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket ho. 25791117.02. filed on June 7. 2000. 

30 which claimed tfie benefit of the filing data of U.S. proviskxtal patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of ttw filing date of U.S. pioviskNHil appOcation 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

35 provistonal application no. 60/146,203, attomey docket.no. 25791.25, filed on 
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7/29/1999; (12) U.S. provisiQnal application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dock^ no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appUcation no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlsk)nal patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appiteatk>n no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of whteh are 
incorporated herein by reference. 

The slip Joint 2640 Is coupled to ttie expanston cone 2635 and ttie end plate 
^45, The slip Joint 2640 is preferably adapted to permit ttie end plate 2645 to be 
axially dteplaoed leiattva to ttie expanston cone 2635. In ttiis manner, ttie size of ttie 
chamber 2650 te variable. The slip Joint 2640 may be any number of conventional 
commereially available slip Joints modified in accordance wtth ttie teachings of the 
present disckssure. 

The sHp Joint 2640 preferably Includes an upper member 2640a. a resilient 
member 2640b. and a kum member 2640c. The upper member 2640a is coupled, 
to ttie expansion oone 2635 and ttie resilient member 2640b. The upper member 
2640a Is movabiy coupled tp ttie lovver member 2640b. The upper member 2640a 
preferably Includes one or more fluM passages 2640aa that pwmit ttw passage of 
fluMie materials. The lower member 2640b to coupled to ttie end plate 2645 and ttie 
resilient member 2640b! The lower member 2640b is movabiy coupled to ttie upper 
member 2640a. The k>wer member 2640b preferably includes one or more fluid 
passages 2640ba ttiat pemtit ttie passage of fiukllc materials. The resilient member 
2640c Is coupled between ttie upper and tower members. 2640a and 2640b. The 
resilient member 2640c is preferably adapted tp apply an upward axial force to ttie 
end plate 2645. 

The end plate ^5 is coupled to ttie slip joint 2640. ttie slips 2655. and ttie 
seaKng members 2670. The end plate 2645 Is preferably adapted to seal off a 
pbrflon of ttie interfcx-'of ttie tower section 2685 of ttie expandable tubular member 
2630. The end plato 2645 is furttier adapted to define. In combinatton witti ttie 
expandable tajbuteir member 2630. and ttie expanston oqne 2635. ttie chamber 
2650. 

The chamber 2650 is defined by ttie interior portion of ttie lower sedton 2685 
of ttw expandabte tubular member 2630 betow ttie expanston oone 2635 and above 
ttie end plate 2645. In a preferred ennbodlment. ttie pressurization of ttie chamber 

102 



2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
e)q>ansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to penult the end plate 2845 to be displaced in the upward axial 
direction; but prevent axid displacement of the end plate 2645 in the downward 
direction. In thb manner, the chamber 2650 is pressurted by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the injection of pressurized fluidic materials into the chamber 2650, the 
pressurizatlon of the chamt)er 2650 preferably axialiy displaces the expansion cone 
2635. In a prefemed embodiment, when the slip Joint 2640 is fiilly extended, the slip 
joint 2640 then dispteoes the end plate 2645 in the upward axial direction, in a 
preferred embodiment, when the spring force of the elastic member 2640c of the sUp 
joint 2640 is greater than the fluidic pressurizatibn force v^ln the chamber 2650, 
the end plate 2645 is dtepiaoed in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2685 of the expandable tubular member 2630. The upper 
sealing member 2675 is preferably edited to fluidicly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially availabte sealing members. In a preferred 
embodiment the upper sealing member 2675 is viton mbber in order to optimally 
provide load carrying arid pressure sealing capadty. 

The lower sealing member 2680 Is preforably coupted to the outeide surfece 
of the upper secUon 2695 of the expandabte tubular member 2630. Tlie lower 
seaBng member 2680 is preferably adapted to fluidicly seal the interface between 
the radtelly expanded upper section 2695 of the expandable tubular member 2630 
and the open bote wellbore sedion 2605. The lower sealing merrd)er 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment the lower sealing member 2680 is viton rubber in order to optimaliy 
provide load carrying and pressure sealihg capacity. 

As illustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the weilbore casing 2600 and the open hole wellbore section 2605 wHh the 
expandable tubular member 2630 positioned In overlapping relation to the weDbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole weilbore section 2605 using 
one or more of the apparatus and methods described.above with reference to FIGS. 
1ato25a 

As Wusiratod in FIG. 26b, the radial expansion of the expandable tubular 
member 2630 Is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material Into the chamber 2650. 

In a prefsnBd embodiment, the expandable .tubular member 2630 is radiafly 
expanded by applying an upward axial force to the expansion cone 2635. in a 
preferred embodinient. onoe the slip Joint 2640 is fully extended, the end plate 2645 
is then axialiy dispiaoed In the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. in a preferred embodlmerrt, the chamber 2650 is 
pressurized when the fnctional forc^ exceed a predetermined value, in this 
manner, the axial displaoement of the expansion oone 2635 is provided by applying 
an axial force Vt\at is selectively supplemented by pressurizing tfte chamt)er 2650. 

In an altemative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
member 2630 and the weilbore casing 2600 before and/or during the extnision 
pnxess. The compressible cement and/or ep<»(y is then prefierably permitted to at 
least partially cure prior to the initiation of the radial expandon process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

As IBuslrated in FIG. 26c, In a prefarred erhbodiment. after the expandable 
tubular mavtow 2630 has been completely extruded off of tin expansion cone 2635, 
a new section of wellbore casing is formed that preferably includes the radiaOy 
expanded tubular. merrd)er 2630 dnd an outer annular layer of a fluidic sealing 
matatial. More generally, the apparatus 2620 is used, to repair or form wellbore 
casings, pipelines, and structural supports. 
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Referring initially to FIG. 27. a preferred metttod 2700 of coupling an 
expandat)le tubular member to a preexisting stmcture includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expariddble tubular by 
5 appfyit^ direct radial pressure. 

In a preferred embodiment, as illustrated in FIG. 28. In step 2705, an 
expandable tubular member 2805 Is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean formation 2815. In a preferred embodiment, the 
WBlibore casing 2810 further includes an puter annular layer 2820 of a fluidic sealing 

10 material such as, for exampte, oemenL The expandable tubidar member 2805 may 
be coupled to the preexisbig wellbore casing 2810 using any number of 
conventional comrnerciady available methods for ooi4)ling an expandable tubular 
member to a premdsling stnjcture such as, for example, pulling an expansion oone 
through a tubular member, or pushing an expansion cone through a tubular member 

15 using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the anMratus and methods disclosed in the following: (1) U.S. utility patent 
appBcation serial no. 09Mi54.139, attorney dodcet no. 25791.3.02. flted on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

20 application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23^000, which claimed the benefit of the filing date of U.S. pn>visk>nal 
appUcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applteation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 

25 claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1 , 
attomey docket no. 25791.8; (4) U.S. utility patent applkation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
. the flOng date of U.S. provisional applteatk>n no. 60/108.558, attomey docket no. 
2S79t.9. flted on 11/16.1998; (5) U.S. proviskxiai patent appltoatton no. 60/183,546. 

30 fited on 2/18/2000; (6) U.S. utmiy patent applicatkm no. 09/523,460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistenal applkatten no. 60/124.042. fited on 3/11/1999; (7) U.S. utiiity patent 
applicatten no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
whkh dalined the benefit of ^ filing dates of U.S. provistenal applicatten no. 

35 60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
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application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121,907. attorney docket rio. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the isenefit of the filing date of U.S. provisional patent appiicatton 
seriai no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiicatx>n no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4^6/2000. which claimed the benefit of the filing date of U.S. provisional appiic^tton 
no. 60/131.106, attorney docket no. 25791.23, filed oh 4/26/1999; (11) U.S. 
provisional appflcation no. 130/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. piDviskHial appHcation no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk)nai patent appHcatkin serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appUcatkm no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal paterit applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U:$. provisional patent applteation no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disdosure^ of whteh are 
incorporated herein by r^erenoe. In a prefarred embodiment, the amount of radial 
expanston provWed in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29. In step 2710. at least a 
portton of the expandable tubular member 2805 is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 
conventtonai radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodinrwnt, the radial expansion tool 2905 Is 
provMed substantially as disclosed on one or more of the foltovying U.S. Patents: 
5.014,779 and 5.083,608. the disctosures of which are incorporated herein by 
refiarBnoe. In a prefen«d embodiment, the annount of radial expansion of the 
expandable tubular member 2805 provkted in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5,000 to 140,000 psi. In order to 
opUmaOy plastically defonn the expandabte tubular member 205 to the final desired 
geometry. 
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r- In a preferred embodiment, the radial expansion provided In step 2705 is 

limited to the portion of the expandable tubular member 2B05 that overlaps with the 

r- preexisting wellbore casing 2810. In this manner, the high compressive forces 

typically required to radially expand the portion of the expandable tubular member 

^ 5 2805 that overlaps with the preexisting weiibore casing 281 0 are optimaBy provided. 

In an alternative embodim^t. the radial expansion in step 2705 radially 

^ expands the expandable tubular member 2805 to provide an inside diameter 

substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 

^ In this manner, a mono-diameter wellbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1 ) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure mettuxl far the remaining radial 
expansion. In several altemative embodiments, the method 2700 is used to forni or 

^ repair weiitkire casings^ pipelines, or structural supports. 

15 The method 2700 furttier provides an apparatus and method for coupling an 

^ expandable tubular member to a pre^dsting structure. The expandable tubular Is 

InitiaHy coupled to the preexisting structure by axiaUy displacing an expanston cone 

r wiOiin the expandable tubular member. The expanddbfle tubular member is then 

further radially expanded by applying a radial force to the expandable tubular. The 
20 apparatus and method have wide application to the formation dnd repair of wellbore 
casings, pipelines, and structural supports. The apparatus and mettKxl provide an 
efRdent and reliable nriethod for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, the Initial radial expansion of 

^ ttie expandable tubular member by axially displacing the expansion cone provide 

* 

25 from about 5% to 25% of radial expansion, and the subsequent appHcation of direct 
^ radial pressure to the expandable tubular member provides an additional radial 

expansion of up to about 10%. In tills manner, the desired ftnal geonwtry of ttie 
radially expanded tubular member is optimally achieved, in a time efficient and 
reliable manner. This metiiod and apparatus is particularly useful in optimally 
30 creating profiles and seal geometries for liner tops and for connections between 
^ jointed tubidars. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has been described ttiat includes positioning tiie tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
r- 35 the preexisting structure, axially displacing the expansion cone relative to ttie tubular 
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memter by pulling the e)9>ansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a prefened 
embodiment, lubricating the interfece between the expansion cone and the tubular 
member includes: injecting a lubricating fluid Into the trailing edge of the interface 

5 between the expansion cone and the tubular member! In a prefenBd embodiment, 
the lubricating fluid has a viscosity raofiging from about 1 to 10,000 oentipoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefened embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10. of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone, in a preferred embodiment, the injecting 
Indudes: injecting lubricating fluid into an inlertor of the expansion cone, in a 

15 (Kefemed embodiment, the injecting Includes: injecting lubricating fluid through an 
outer surface of the expansion cone. ' In a preferred embodiment, the injecting 
includes: tr^edlng the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion, in a preferred embodirnent. the lubricating fluid Includes 
drilling mud. In a preferred embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and OrillN-Slid. Irt a prefened embodiment the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Drill-N-Slid. In a preferred embodiment, 
the interfece between the expansion cone and the tubular member includes: coating 
the Interior surface of 4he tubular member with a lubricant. In a preferred 
embodiment, lut>ricating the interface between the expansion cone and the tubular 

25 member indudes: coating the Interior surface of the tubular memt>er with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred emtxxliment, the lubricant comprises a metallic 
soap. In a prefened embodiment, the lubricant is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M, and C-PHOS*58-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the Interior surfeoes of the tubular 
members. In a preferred embodiment, the lubricant Is mechanically bonded to ttie 
interior surfaced of the tubular menibers. In a preferred embodiment, the lubricant is 
adhesively bonded to the Interior surfeoe of the tubular menibers. In a preferred 
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embodiment the lubricant Indudes epoxy, molybdenum disutflde. graphite, 
aluminum, copper, alumisilicate and polyethyienepolyamine. 

A nrtethod of coupling a tubular member to a preexisting structure has also 
. been described that indudes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displadng the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably indudes: an annular member, induding: a wall thickness that varies less 
than d>out 8 %» a hoop yield strength that varies less than about 10 %, 
imperfecUons of less than about 8 % of the wall thidcness. no faOure for radial 
expansions of up to about 30 %, and no riecking of the wails of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes Irijecting a lubricattnig fluid into the preexisting 
structure^ positioning the tubular member and an expansion cone wittiin the 
preexisting structure, anchoring the tubular member to the preexisting stmcture. and 
axiaUy displadng the expansion cone relative to the tubular member by puPing ttie 
expanston oone through ttie tubular member. In a preferred embodiment, the 
lubricating fluM indudes: BARO-LUB GOLD^SEAL^ brand drilling mud lubricant. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that indudes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, andioring ttie 
expandable tubular member to tiie preexisting structure, and 
axlaHy displadng the expansion oone relative to tiie e)^andable tubular ntember by 
pulling tile expariston cone ttirough ttie expandable tubular member. In a prefered 
embodiment, the expandable tubular member fridudes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling the first tubular' 
member to ttie second tubular member. In a prefemed embodiment ttie ttireaded 
connection Includes: one or more sealing members for sealing the Interfece between 
tite first and second tubular nnembere. in a preferred embodiment, ttie ttireaded 
connection comprises a pin and box ttireaded connection. In a preferred 
embodiment ttie sealing membere are positioned adjacent to an end portton of ttie 
ttireaded oonnection. In a preferred enfibodhnent one of ttie sealing membere is 
positioned adjacent to an end portion of ttie ttireaded connection: and wherein 
anottier one of ttie sealing members is not positioned adjacent to an end portion of 

109 



the threaded connection. In a preferred emtxxlfment, a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandat>te tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 

5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tulnilar memt)er to the preexisting structure, and 
axialty displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member, in a prefenred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular membere with a sealant coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment the sealant is selected from the group consisting of epoxies, 
thermosettihg sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerlzable materials. In a prefenned embodiment, the method 
further includes: initiaily curing the sealant prior to radially expanding the tubular 
memtiere, and finally curing the sealant after radially expanding the tubular 
membere. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without feilure. In a preferred embodiment the sealant is 

20 resistant to conventional welltx)re fluidic materials. In a preferred embodiment the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^. In a preferred embodiment, tiie method further includes: 
applying a primer to the threaded portions of the tubular membere prior to coating 
the threaded portions of the tubular memt>ere with the sealant. In a preferred 

25 embodinr)ept the primer hdudes a curing catelyst In a preferred embodiment the 
primer is applied to the threaded portion of one of the tubular membere arid the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst 

A method of ooupfing a hibutar member to a preexisting structure has also 

30 been described that include po$Itk)ning the tubular member and an expansion cone 
within the preexisting strudwe, anchoring the tubular rnember to the preexisting 
. stmcture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment the tubular member Includes; a pair of rings for engaging the 



110 



preexisting structure^ and a sealing element positioned between the rings for sealing 
the interfece between the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 

5 expansion cone within the preexisting structure, anchoring the expandable tubular 
nr)ember to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular nriember by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a preferred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular menrrt)er. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 

15 member to the preexisting structure, and axially displadng the expansion cone 
relative* to the expandable tLril>ular member by. pulling the expansion cone through 
the expandable tubular memb^. in a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the Intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning tt^ expandable tubular member and an 
expansion cone within the preexisting stmcture, anchoring the expandable tubular 
member to ttie preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling ttie expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a sut>$tantially constent axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a pr^erred embodiment, ttie increased axial force 

30 Is provided on a random basis, in a preferred embodiment, the ratio of the 
increased axial force to ttie substentialiy constent axial force ranges from about 5 to 
40%. 

A mettiod of coupling a tobular member to a preexisting structure has also 
been described ttiat includes positioning ttie tubular member and an expansion cone 
35 wittiin the preexisting structure, anchoring the' tubular member to the preexisting 
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structure, and axiatly displacing the idxpansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluklic material into contact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tiibular niember and an expansion oone 
witifiln ti)e preexisting structure, anchoring the tubular member to ttie preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through ttie expandable tubular member, and injecting a 

10 curable fluidic sealing material between the tubular member and the preexisting 
stmcture prior to axially displacing ttie expansion oone. 

A method of coupling a tubular member to a preexisting stiiicture has also 
been described that includes positioning the tubular member and an expansion cone 
wittiin the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing the size of tt)e expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
ttvough the tubular member. 

A method of ooupHng a tul)ular member to a preexisOng structure has also 
been described that includes positioning the tiAxilar member and an expansion cone 

20 wittiin the preexisUng structure, anchoring Vhe tubular member to the preexisting 
* structure by heating a portion of tiie tubular member, and axially displadhg ttie 
expansion cone relative to tt)e tubular member by pulling the expansion oone 
through ttie tubular member. 

A method of coupling an expandable tubular member to a preexisting 

25 structure has also been described Uiat includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within ttie preexisting 
structure, positioning tt)e anchoring device above tiie expansion cone, anchoring the 
expandable tubular member to the preexisting structure using the anchoring device, 
and axially displacing ttie expansion cone. 

30 . A method of coupling an expandable tubular member to a preexisting 

structure has also been described ttiat includes positioning the tubular member and 
an expansion cone wittiin the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. . 
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A method of coupling an expandable tubular to a pr^xisting structure has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure^ driving the expandable tubular member onto the expansion 
cone in a first direction, and axially displadr^g the expansion cone in a second 
direction relative to Vhe expandable tubular member. In a prefered embodiment the 
first and second directions are different 

A niethod of coupling an expandable tubular member to a preexisting 
structure has also been described ttiat includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing ttie 
resilent anchor, and axisdiy displacing the expansion cone witWn the expandable 
tubular member 

A method of coupling an expandable tubular member to a preexisting 
structure has also been descn'bed that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by. pivoting one or more 
engagement elements, and axlally displacing, the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating ttie 
engagement elements. In a preferred, embodiment, pivoting tiie engagement 
elements includes: placing a quantity of a fluidic material onto Vhe engagement 
elements. In a prefenned embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described tinat includes placing the expandable tubular 
member and an expansion cone into ttie preexisting structure, placing a quantity of 
a fliMic material onto ttie expandable tubular member to anchor the expandable 
tubular member to. ttie preexisting staructure, and axially displacing the expansion 
cone, in a preferred embodiment, the fluidic material comprises a barite plug. In a 
prsferred embodiment, ttie fluidic material comprises a flex plug. 

A mettiod of coupling an expandable tubular member to a preexisting 
stnicture has also been descra)ed ttiat includes positioning ttie expandable tubular 
member and an expansion cone. into the pree}dsting structure, anchoring ttie 
expandable tubular member to the preexistfng structure by injecting a quantity of a 
hardenaUe fluidic material into ttie preexisting stnicture, at least partially curing ttie 
hardenable fliiidic sealing material, and 
axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting ^ 
structure t^ also been described that includes pladng the expandable tubglar 
member and an expansion cone within the preexisting structure, and applying an ^ 
axial force to the expandable tubular member in a downward direction. 

5 A method of coupling an expandable tubular member to a preexisting ^ 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stnicfure. injecting a quantity ^ 
of a first fiuidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular nnember, and injecting a quantity of a 

10 second fiuidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method , of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 

IS member and an expansbn cone into the preexisting structure, anchoring the 

expandable tubular member to the preexisting structure, applyir^ an axial force to ^ 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 structure has also been , described that includes pladng the expandable tubular >s 
member and an expansion cone into the preexisting structure^ and applying an axial 
force to the expandable tubular menriber. ^ 

An apparatus for coupling a tubular memt>er to a preexistfng structure has 
also been described that indudes an expandable tut>uiar member, an anchoring ^ 

25 device adapted to couple the expandable tubular memt)er to the preexisting 
structure, and an expansion cone movably coupled to the e)q>arHiable tubular 
member and adapted to radially expand the expandable tubular memt>er, Induding: 
a housing induding a tapered first end and a second end. one or more grooves 
formed in the outer surface of the tapered first end. and one or more axial flow 

30 passages fluididy coupled to the grooves. In a prefened embodiment, the grooves 

include drcumferential grooves. In a prefenned embodiment, the grooves Indude H 
spiral grooves. In a prefenred emtxxliment, the grooves are cor)centrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages indude axial grooves. In a preferred embodiment, the axial 

35 grooves are spaced apart by at least atxnjt 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the txxly to the grooves. In a preferred emtx)dlment, the axial grooves extend from 
the second end of the t>ody to the grooves. In a preferred emt>odiment the axial 
grooves extend from the tapered first end of the txxJy to the second end of the body. 
5 in a prefened embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of tlie body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to tfie grooves. In a prefened embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a prefened embodinmit, one or rnore(rf^^ Ina 
preferred embodiment, the cross secUonal area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a prefened embodnnrient. the 

15 cross-sectional area of the grooves ranges from about 2X10"^ in* to 5X10* \n\ In a 
preferred embodiment, the cross-sectional area of the axial flow passages rangm 
from about 2X10^ in* to 5X10* in*. In a preferred embodiment, the angle of attadc 
of the first tapei^d end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first4apered end. in a prefened embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 

25 shoulder positioned on the other side of the fiow channel having a third radius of 
curvature. In a prefened embodiment, the first, second and third radii of curvature 
are substantially equal. In a prefened embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of cuivature, and a second shoulder 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a prefenned embodiment, the first second and third radn of curvature are 
substantiaily equal. In a prefened embodiment the second radius of curvature is 
greater than the third radius of cun^ture. 

An apparatus for coupling an expandabte tubular member to a preexisting 

35 structure has also been described that includes an expandable tajbular nrtember, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stnicture, and an expansion cone nx)vably coupled to the expandable 
tubular member and adapted to radiaKy expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: an annular 
5 member, having: a wall thickness ttiat varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %. and no 
necking of the walls of the annular member fbr radial expansicms of up to about 
25%. 

10 An^ apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring devtoe adapted to couple the expandable tubular member to the 
preexisting structure* and an expansion cone movably coupled to the expandal)le 
tubular member and adapted to radially expand the expandable tid>ular mennber In 

15 a preferred embodiment, the expandable tubular member includes: a first tubular 
member, si second tubutar nnember, and a threaded connection for coupling the firet 
tubular nnember to the second tubular member In a preferred embodiment, the 
threaded connecOon Includes: one or more sealing membere for sealing the 
interface between the first and second tubular members. In a prefenBd 

20 embodiment, the threaded connectton comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of tiie threaded connectton. In a preferred ernbodiment. 
one of the sealing members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing mmibers is not posittoned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portton of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular menriber. an 

3d anchoring device adapted to couple the expandable tobular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable titular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surftioe of the tubular member In a preferred 

35 embodiment, the lubricant comprises a meteilic soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of C-Lube-10. OPH0S-5&-M. and 
C-PHOS-58-R. In a preferrBd emt)odiment. the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodlrDent, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant Is mechanically bonded to the interior surface of 
the expandable tubular member. In a prefenned embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant Includes epoxy» molybdenum disulfide, 
graphite, alumlnim. copper, alumisiHcate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular memb^, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular In 

15 a preferred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wittiin the threaded portions of the tubular members, in a prefenned 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetling sealing compounds, curable seating compounds, and sealing 

20 compounds having polymerizable materials. In a pretend mribodiment. the sealant 
includes an initial cure cyde and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
prefenred embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging fnmi about 0 to 450 ^F. In a preferred embodiment, the 
threaded portions of the tubular memb^ Include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubidar member. In 
a preferred enibodlment the expandable tubular member Includes: a pair of rings for 
engaghg the preexisting structure, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an exparulable tubular member to a preexisttng 
stnicture has also been described that indudm an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially exparKl the expandable tubular member. In 
a prefenned embodiment the expandable tubular member includes one or more 
slots. Inaprtferredembodinrient^theslotsarepnsvidedatapreexpandedportiq^ 

10 the expandable tubular member, in a prefsnred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandat>ie tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to ooupte the expandable tubular member to the 

15 • preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first, preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expanston cone movably coupled to the expandable tubular 

25 merTd>er and adapted to radially expand the expandable tubular member, ^nd a 
vatveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular membier to a preexisting 
structiHe has also been described that bidudes a first support member, a second 
support mernber coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tidnilar member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is posittoned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expar^ion cone is greater than 

35 the inside diameter of the expandable tubuliar member. In a preferred embodiment. 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Includes a first support member, a second 
5 support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular memt>er coupled to the expansion 
oone, and an explosive anctoring device coupled to the second support member 
adapted to couple the expandable tubular mend^er to the preexisting structure. 

An apparatus for coupling an exparidable tubular member to a preexisting 
10 structure has also been descrtt)ed mat includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, an expandable 
15 expansion oone coupled to the support member, and an expandabte tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular member Includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also t>een described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metel inserts, and a heater 
coupled to the support member in opposing relation to the shape memory rrletei 

25 inserts. 

An apparatos for coupling an expandable tubular member to a preexisting 
simcture has also been described that includes a support r^ 
an expansion oone.ooupled to the support member, an expandabte tubuter member 
coupled to the expandabte expansion oone, and a resilient anchor coupled to the 
30 expandable tobidar menrd)er. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resiltent anchor includes 
one or more resiltent arms. In a preferred embodiment the resiltent anchor 
include: one or more resilient radially oriented etements. In a prefenred 
embodiment, the resilient anchor is adapted to rnate with the expanston cone. 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular memt}er. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefenned 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a preferred embodiment, the preexistfr^g structure includes a pipeline. In 
a prefened embodiment, the preexisting sbructure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the irivention, this description contemplates a wide range of 
modifications, changes, and substitutiohs. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 
features. Accordingly, it is appropriate that readers should oor^strue the appended 
claims broadly, and In a manner oonsbtent with the scope of the invention. 
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an end plate coupled to the slip joint, a fluid chamt>er coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
t>etween the expansion cone and the end plate. 

A nf)ethod of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular memt>er and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubulai^ member. In a 
prefenBd embodiment, axially displacing the expanston cone includes prrasurizing 
at least a portion of the interior of the tubular member In a preferred embodiment, 
axially displacing the expansion cone Includes: injecting a fluidic material into the 
tubular member. In a preferred embodirrient axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodinr)ent, axially displacing the expansion cone includes: dtepladng. the 
expansion cone into the tubular rmmber. in a preferred embodiment/ axially 
cfeplacing the expansion oone includes: dbpladng the expansiori cone out of the 
tubttor member. In a preferred embodiment, axially displacing the expansion oone 
radially expands the tubular member t)y about 10% to 20%. In a preferred 
ernbodiment. applying dtect radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefened embodiment, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a welltKm casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting stnjcture includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting stmcture. The tubular member is coupled to tire preexisting 
structure by the process of: positioning the tubular memt>er and an expansion cone 
within the preexisting stmcture, axially displacing Vhe expansion oone, rernoving the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion oone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: IrijecUng a fluidic material into the 
tubular member. In a prsfened embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefened 
en4)odiment, axially displacing ttie expansion cone includes: displacing the 
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9. The system of claim 1 , wherein the means for injecting includes: 

means for injecting the lubricating fluid into a piuraiity of discrete locations 
along the trailing edge portion. 

5 10. The system of daim 1 , wherein the lubricating fluid comprises: 
' drilling mud. 

11. The system of dalm 1 ^ wherein the lubricating fluid furthw Includes: 
TorqTrimlll; 

10 EPMudlib:and 
DriBN-Slid. 

12. The systerh of daim 1, wherein the hibricating fluid comprises: 
TorqTrimlll; 

15 EPMudllb;and 
DriON-Slid. 
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cyyMS 

1. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
5 preexisting structure; 

means for anchoring the tutuilar memt>er to the preexisting structure; 
means for axiaily displacing the expansion cone relative to the tubular 
member by pulling the expansion cone ttiroiigh the tubular member, and 

means for injecting a lubricating fluid into the bralllng edge of the Interface 
10 between the expansion cone and ttie tubular hDember. 

2. The system of dalm 1, wherein ttie lubricating fluid has a viscosity ranging 
from 1 to 10,000 centipdse. 

15 3. The system of claim 1 , wherein the injecting includes: 

Injecting lubricating fluid into a tapered end of ttie expansion cone. 

4. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into ttie area around ttie axial midpoint of 
20 a first tapered end of ti^iee)q>ansion cone. 

5. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid into a second end of ttie expansion cone. 

25 6. The system of claim 1 , wherein the means for injecting includes: 

means for injecting lubricating fluid Into a tepered first end and a second end 
of the expansion cone. 

7. The system of dalm 1 , wherein the meahs for Injecting includes: 

30 means for irijecting lubricating fluid Into an interior of ttie expansion cone. 

8. The system of dalm 1 . wherein ttie mrans for injecting indudes: 

means for injecting lubricating fliild ttirough an outer suifeoe of ttie 
expansion cone. 

35 
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9. The mettiod of daim 2» wherein the injecting includes: 

injedino lubricating fluid through an outer surface of the expansion cone. 

1 0. The nriethod of claim 2, wherein the injecting includes: 

injecting the lubricating fluid Into a plurality of discrete locations alorig the 
trailing edge portion. 

1 1 . The method of daim 2, wherein the ICibricafing fluid comprises: 
drilling mud. 

12. The method of dajm 2, wherein the lubricating fluid fiAlher includes: 
TorqTrimlll; 

EPMudiib;and 
DrillN-Slid. 

1 3. The method of dalm 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Siid. 

14. The method of daim 1, wherein lubricating the interfece between the 
expansion cone and the tubular member indudte: 

coating the interior surface of the tubular member with a lubricant 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and^ the tubular menfiber indudes: 

coating the interior surfiace of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the Interior surbce of the tubular 
member. 

16. The method of cbim 14, wherein the lubricant comprises a metallic soap. 
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1. A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

positioning the tubular member and an expansion oone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion oone ttirough the tubular memben and 

lubricating the interface between the expansion cone and the tubular 
member. 

2. The method of dalm 1. wherein lubricating the interfece between the 
expansion oone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interfeice between the 
expansion cone and the tubular member 

3. The method of dalm 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, whensln the inlecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting Includes: 
injecting lubricating fluid into a second end of the expanston oone. 

7. The method of daim 2, wherein the Injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting includes: 
injecting lubricating fluid into an Interior of the expansion cone. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular nrtember by 
pulling the expansion cone through the tubular member. 

10 25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 



26. A method of ooupling an expandable tubular member to a preexisting 
structure, comprising: ^\ 

15 positioning the expandable tubular member and an expansion cone within 

the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expanston cone relative to the expandable tubular 
member by piding the expansion cone through the expandable tubular menf)ber; 
20 wherein the expandable tubular member includes: ^ 

a first tobular member, 

a second tubular member; and ^ 
a threaded connection for coupling the first tubular member to the second 

tubular member, the threaded connection including: ^ 
25 one or nK>re sealing members for sealing the Interface between the firet and 

second tubular members. 

27. The method of daim 26, herein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of dalm 26, wherein^ the sealing nnembere are positioned 
adjacent to an end portion of the threaded oonnecUpn. 

29. The method of daim 26, wtierevi one of the sealing members is positioned 
35 adjacent to an end portion of the threaded connection; and wherein another one of 
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17. The method of daim 14, wherein the lubricant Is selected from the group 
consisting of C-Lut)e-10, C-PH0S-58-M, and C-PHOS-58-R. 

18. The nr>ethod of dalm 14, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
Interior surfooes of the tubular members. 

21 The method of daim 14, wherein the lubricant is adhesively bonded to the 
interfor surface of the tubular members. 

22. The method erf daim 14. wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepplyamine. 

23. A method of coupling a tubular member to a preexisting stnjcture, 
20 comprising: 

positioning ttie tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular nriember to the preexisting structure; and 

axlally displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thidoiess that \«ries less than fiibout 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thidcness; 

no failure for radial expansions of up to about 30 %; and 

no nedcing of the walls of the annular member for radial expansions of up to 
about 25%. 
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36. The hiethod of daim 31. wherein the material properties of the sealant are 
sut>stantially stable for temperatures ranging from about 0 to 450 ^. 

37. The method of daim 31 . further induding: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant 

38. The method of daim 37. wherein the primer indudes a curing catalyst 

10 . 39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is appHed to the threaded portion of 
the other one of the tubular members. 
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40. The hnethod of daim 37, wherein the primer indudes a curing catalyst 



41. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular niember and an expansion oone within the preexisting 
stmdure; 

20 anchoring the tubular member to the preexisting structure; and 

axialiy displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a SMiing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchorifig the expandable tubular member to the preexisting structure; and 
axialiy displadng the expansion cone relative io the expandable tubular 
member by pulKrig the expansion cone through the expandable tubular member; 
35 wherein the tubular member Indudes one or more slots. 
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the sealing members is not positioned adjacent to an end pc^n of the threaded 
connectibn. 

30. The method of daim 26, wherein a plurality of the sealing nf)eml)ers are 
positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandat>le tubular member to a preexisting 
structure, compridng: 

positioning the expandable tubular member and an expansion oone within 
the preexisting structure; 

anchoring VhB expandable tubular member to the preexisting structure; and 

axially displacing the expansion oone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurafity of tubular 
members having threaded portions that are coupled to one ariother by the process 
of: coating the threaded portions of the tubular members virith a sesdant; 

coupling the threaded portions of the tubular members; and 

curing ttie sealant 

32. The method of daim 31. wherein tire sealant is selected from ttie group 
consisting of epoxiets, ttiemiosetting sealing compourrds, curable sealing 
compounds, and sealing compounds having pplymerizable materials. 

33. The method of daim 31, furtiierinduding: 

initially curing ttie sealant prior to radially expanding tiie tubular members; 
and 

fincrily curing the sealant after radially expanding \he tubular nrtembers. 

34. The method of daim 31 , wherein ttie sealant can be stretched up to about 30 
to 40 percent after curing >i^thout failure. 

35. The metixxl of daim 31, wherein tiie sealant is resistant to conventional 
weBbore fluldic materials. 
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48. The method of daim 46, wherein the increased axial force is provided on h 
random t)asi8. 

49. The method of daim 46, wherein the ratio erf the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 

axiaHy displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

15. 

52. The method of daim 51 , wherein pushing the expanston cone includes: 
ir^edbig a pressurized fluidic nraterial Into contact with the exparo 

53. A method of coupling a tubular member to a preexisting structure, 
20 . comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluxJic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone within thepree^^jsiing 
structure; 

anchoring the tubular member to the preexisting structure by increasing the 
size of the expansion cone; and 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of dalm 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular menrtfmr to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexteting structure; 

anchoring the expandable tubular member to the preexisfing staicture; and 

axialiy displacing the mpansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memt)en 

wherein the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a < 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmctmre; and 

axialiy displacing the expslnsion cone relative to the expandable tubular 
fwmbw by pulling the expansion cone through the expandable tubular member by 
. applying an axial force to the expansbn cone; 

wherein the axial force includes: 

a substmtially constant axial force; and 

an increased axial force. 

47. The method of daim 46. wherein the increased axial force is provided on a 
periodic basis. 
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wherein the first and second directions are different. 

59. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resirient anchor; and 

axially displacing the expansbn cone within the expandable tubular member 

60. A method of coupling an expandable tubular member to a preexisting 
structure, omprising: 

placing the exparxlabie tubular member, an expansion oome, and an anchor 
Into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
axially displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement elements 

includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluldic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to fli preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structiro; 

pladng a quantity of a fluldic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member 



55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heiating a 
portion of the tubular member; and 
10 axiaily displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comjMlsing: 

15 ' positioning the expandable tubular nnember. an expanston cone, and an 
andioring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A nf)ethod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the hjbular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axiaily displacing the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure. 
30 comprising: 

fixing the positton of an expansion cone withni the preexisting structure; 
driving the expandable tubular member onto the expansion cone In a first 
direction; and 

axially displacing ttie expansion cone in a second direction relative to the 
35 expandable tubular memben 
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placing the expandable tubular mennber and an exi^raion oone into the 
preexisting stnicture; / 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular mernber below the 

expansion oone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 placing the expandabte tubular member and an expansion cone into the 

preexbfing structure; and ^ 

applying an axial fc»rce to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 cooiprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnidure; and 

an expansion oone movably coupled to' the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one Of more grooves formed in the outer surface of the tapensd first end; and 
one or more axial flow passages fluldidy coupled to the grooves. 

25 73. The apparatus of claim 72, wherein the grooves comprise circumferential 
grcx>ves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 
30 75. The apparatus <rf daim 72, wherein the grooves are concentrated around the 

r 

axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wl^rein the axial flow passages comprise axial 
grooves. 

35 
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axiaHy displacing the expansion cone. 



65. The method of claim 64, wherein the fluidic material comprises a barite plug. 

66. The methpd of claim 64, wherein the fluidic material comprises a flex plug. 

67. A method oif coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular'member and an expansion cone into the 
preexteting structure; 

anctoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenabie fluidic material into the preexisting stnicture; 

at least partially curing the hardenabie fluidic sealing material; and 

axially displadrig the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member In a downward 
direction. 

^69. A method of coupling an expandable tubular menrtber to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; 

irifecHng a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the expandable tubular memben and 

injecting a quantity of a second fluidic material having a second density Into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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8d. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages rar^es fronrt about 2X10^ in^ to SXIff^ in^ 



5 90. The apparatva of daim 72, wherein the angle of attadc of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of daim 72, wherein the grooves are concentrated in a traDing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axiai flow 
passages relative to ti)e longitudinal axis of the expansion cone is greater than the 
angle pf attadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves include: 
4 flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of cun^ature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal 

25 95. The apparatus of daim 72, wherein tfie axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder posittoned on one side of the flow channel having a second 
radius of curvature; iand 

a second shoiMer positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and thlM radii of 
curvature we substantially equal. 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart l>y at 
least about 3 inches in the drcumferentiai direction. 

78. The apparatus of daim 76, wherein the axial grooves extend firom the 
5 tapered first end of the tx)dy to the grooves. 

79. The apparatus of daim 76. wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81. The apparatie of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 61 . wherein the axial flow passages extend from the 
tapered first end of the body to tte grooves. 

83. The apparatus of daim 81. wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of tte body; 

84. The apparatus of daim 83, wherein the axial fiow passages extend fro^ 
second end of the body to the grooves. 

t ... 
25 85. The apparatus of daim 83, wherein one or more of the flow passages Indude 

inserts having restricted flow passage. , 

86. The apparatus of claim 83, wherein one or more of the axial flow passages 
include filters. 

30 

87. The apparatus of derim 72, wherein the crDss sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross^^ecUonal area of the grooves 
35 ranges from about 2X10^ In^ to 5X10^* in^ 
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100. The apparatus of daim 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101. The apparatus of daim 99. wherein the sealing menrit)ers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99. wherein one of the sealing nf)emt>ere is positioned 
adjacent to an end portion of the threaded connecAon; and wherein another one of 
the sealing membere is not positioned adljacent to an end portion of the threaded 
connection. 

103. The apparatus of daint 99, wherein a piureitty of the sealing membere are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular nrmnber to a preexisting 
stnicture, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular nrvember tb 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular memt>er and 
adsvrted to radially expand tl^ expandable tubularmember; 

wherein the expandable tubular member indudes: ' 

a layer of a lubricant coupled to the interior surface of the tubular member. 

1 05. The apparatus of daim 1 04, wherein the lubricant comprises a metallic soap. 

106. The apparatus of claim 104, wherein ttve lubricant is selected from the greup 
consisting of C-Lube-IO, C-PHOS-58-M, and C-PH0S-S8-R. 

107. The apparatus tif daim 104, wherein the lubricant provides a sliding fnction 
confident of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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97. The apparatus of daim 95. wherein the second radius of cuivatura is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member: 

/ 

an anchoring device adapts to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular niemben 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%; . 

imperfecttons of less than about 8 % of the irall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

An apparatus fcx* coupling an expandable tubular menUier to a preexteting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexistir^ structure; and 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular mend)er includes: 

a first tubular member; 

a second tubular member and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more seaDng nnemt)ers for sealing the interface between the first and 
second tubularnriennbers. . 
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117. The apparatus of daim 112. wherein the material properties of the sealant 
are substantially stabte for temperatures ranging from about 0 to 450 ^F. 

118. The apparatus of dalm h2. wherein the threaded portions of the tubular 
members include a primer for Improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubidar member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radiatiy expand the expandable tubular member; . 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the premisttng stmcture. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
stni^PB, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular niember to 
the preexisting structure; and 

an expansion oom movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes one or more slots. 

121. The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubutar member. 

12Z The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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109. The apparatus of claim 104, wherein the lubricant is mechanlcaliy bonded to 
the interior surface of the expandable tubular member. 

110. The apparatus of claim 104, wherein the lubricant Is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant includes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisillcate and 
polyethylenepolyamine. 

10 

11Z An apparatus for coupling an exparidable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
15. the preexisting structure; and 

an expansion cone nruivabiy coupled to the expandable tubular member and 
adapted to radially exparKi the expandable tiA>ular member, 
wherein the expandable tubular member includes: 
a pair of tid>ular members having threaded portions coupled to one another 

20 and 

a quantify of a sealant within the threaded portions of the tubular members. 

1 13. The apparatus of daim 1 1 2, wherein the sealant Is selected from the group 
consisting of epoxies. themriosetting sealing compounds, curable sealing 

25 confounds, and sealing compounds having polymerizable materials. 

1 14. The apparatus of daim 112, wherein the sealant indudes an Initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of claim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without fiailure. 

1 16. The apparatus of daim 112, wherein the sealant is resistant to oonvenUonal 
wellbore fluidic materials. 

35 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support member 
an expansion cone coupled to the first support memben 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tiibular member to the preexisting structure. 

129. An apparatus tor coupling an expandable tubidar member to a preexisting 
. structure, comprising: 

a support memben 

an expandable expansion cone coupled to the support memben and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for coupling an expandable tubular mernber to a preexisting 
structure, connprising: 

a support noember, 

an expandable expansion cone coupled to the support member, and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130» wherein the expandable tubular member 
includes one or more anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tobular member 
indixies a stotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 

an expansion cone coupled to the support member, 
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123. An apparatus for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

an expandable tubplar member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular nriember, 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intenmediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

124. An apparatus for coupling an expandable tulxilar member to a preexisting 
15 structure, comprteing: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexteUng structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular n^ember, and 
a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

25 a first support member; 

a second support merhber coupled to the first support member; 

an expansion cone coupled to the first support member 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the and)oring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 
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an expandable tubular member coupled to the expandable expaneim cone; 

and 

an anchcr coupled to the expandable tubular member, indudbig: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexistlr^ structure. 

141. Tfm apparatus; of daim 140, further including or^e or more corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone coupled to the support memben 

* an expandable tubular member coupled to the expandable expansion cone; 

15 >nd 

an anchor coupled to the expandable tubular member, including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member 

20 143. The apparatus of daim 142. further including one or more cwresponding 
actuators for pivoting the petal baskets. 

144, An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member 

an expanston cone coupled to the support member; 

• an expandable tubular member coupled to the expanston cone, induding: 
a stotied portton provided at one end of the expandable tubular meinber. 

30 145. An apparatus for coupling an expandable tid>ular member to a preexisting 
sinjcture, comprising: 

a support memben 
an expanston cone; 

an expandabto tubular member coupled to the expanston cone; 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
nriemory metal inserts. 

134. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion oone coupled to the support member; 
an e)(pandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular mer7rt}er. 

135. The apparatus of daim 134, wherein the resilient anchor Includes: 
a resilient scroll. 

136. The apparatus of dalm 134, wherein the resilient anchor includes: 
one or more resilient amns. 

137. The apparatus of daim 134. wherein the resilient anchor Includes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134. wherein the resilient anchor Is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resaient panels coupled to the expandable tubular body; and 
a release member releasabty coupled to the resijient panels adapted to 
oontrollably release the resilient panels. 

140. An apparatus for ooupOng an expandable tubular member to a preexisting 
structure, comprising: 

a support nnemben 

an expanston cone coupled to the support memben 
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applying a tensHa force to the expansion oone. 



151 The method of daim 147. whemn axlaliy displacing the expansion cone 
includes: 

5 displacing the expansbn cone into the tubular memt)er. 

152. ' The method of daim 147, wherein axially dlspladng the expansion cone 
indudes: 

dlspladng the expansion cone out of the tubular member. 

10 

153. The method of daim 147, wherein axiaDy dlspladng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

154. The method of daim 147. wherein applying direct radial pressure to the first 
1 5 tubular merrriber radally expands the tubular tnmber by up to about 5%. 

155. The method of daim 147, wherein applying dired radial pressure to the 
tubular member indudes applying a radial fbroe at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting strudurs indudes a 
pipeline. 

25 . 

158. The method of daim 147, wherein the preexisting stnjcture iriduaes a 
structural support. 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular rnember is coupled to the preexisting str^;:r. \ by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially dlspladng the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 

expandable tubular member; and 

a mass coupled to the end portion iof the expandable tubular memben 
wherein the weight of the mass Is greater than about 50 to 100 % of the yield 

strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, conrtprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support mennben 

an expandable tubular member coupled to the expansion cone; 

a slip Joint coupled to the expansion cone; 

an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
tha interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: / 

positioning the tubuiar member and art expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portton of the interior of the tubular member. 

149. The method of daim 147, wherein axially displacing the expansion cone 
bidudes: 

injecting a fluldic material into the tubular nrtember. 

150. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 
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169. The apparatus of claim 159, wherein the preexisting stmcture includes a 
i;xpeiine. 

170. The apparatus of daim 159, wherein the preexisting structure includes a 
5 sbudural support. 

171. A systeim for coupling an expandabfe tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for andiortng the tubular member to the preexisting structure; 
means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

' means for lubricatir^ the Interface between the expansion cone and the 
15 tubular member. 

172. The system of dalm 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for injecting a lubricating fluid Into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of dalm 1 72, wherein the lubricating fluid has a viscosity ranging 
ftom about 1 to 10,000 centipoise. 

25 174. The system of daim 172, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid Into the area around the axial midpoint of 
30 a first tapered end of the expansion cone. 

1 76. The system of daim 1 72, wherein the means for injecting indudes: 
means for ihjecting lubricating fluid Into a seoorxJ end of the e)q>ansion cone. 

35 1 77. The system of daim 1 72, wherein the means for injecting indudes: 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member.. 

160. The apparatus of daim 159. wherein axialiy displactng the expansion cone 
bidudes: 

pressurizing at least a portion of the Interior of the tubular member. 

161. The apparatus of dabn 159. wherein axialiy displadng the esqoansion cone 
indudes: 

Necling a fhiidic material b)to the tubular member. 

162. The apparatus of daim 159. wherein axialiy displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cqne. 

163. The apparatus of daim 159. wherein axialiy displacing the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

164. The apparatus of daim 159, wherein axialiy disftodng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159. wherein axialiy displadng the ei^ansion cone 
radiaily expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying dired radial prestore to the 
tubular member radlally expands the tubular member by up to about 5%. 

167. The apparatus of dahn 159. wheriain applying direct radial pressure to the 
tubular member includes applying a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting stnjcture indudes a 
weilbore casing. 
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mrans for applying a second part of the lubricant to the interior surface of the 
tubular menriber. 

186. The system erf daim 184, wherein the lubricant comprises a metallic soap. 

187. The system of daim 184. wherein the lubricant is selected from the group 
consisting of C-Lube*10, C-PHOS-58*M, and C-PHOS-58-R. 

188. The system of daim 184. wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

189. The system of daim 184. wherein the lubricant is chemically bonded to the 
Interior surfaces (rf the tubular members. 

1 9Q. The system of daim 1 84, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. 

191. The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

193. A system for coupling a tubular member to a preexisting structure, 
comprising: 

posititining the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular nrmnber to the preexisting structure; and 
axially dispiadng the expansion cone relative to the tiubular member by 
pulling the expansion cone through the tubular member, 
wherehfi the tubular member indudes: 
an annular member, induding: 
a wall thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
imperfections of less than about 8 % of the wall thickness; 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. . 

178. The system of daim 1 72. wherein the nr^ns for injecting includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of daim 172, wherein the means for in^ng indudes: 

means for injecting lubricating fluid through ari outetr surface of the expansion 

cone. 

180: The system of daim 1 72. wheiBirl the means for injecting indudes: 

means for injecting the lubricating fluid into a plurality erf discrete locations 
along the trailing edge portion. 

181. The system of daim 172» wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further indudes: 
TorqTrim III; 

EPMudlib;and 
DrillN-Slid. 

1 83. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudilb; and 
DrillN-Slid. 

184. The system of clahn 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member inchjdes: 

means for coating the interior suriaoe of the tubular member with a lubricant 

185. The system of daim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surfece of the tubular member with a flrst part 
of a lubricant; and 
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198. The system of daim 196, wherein the sealing .members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of daim 196. wherein one of the sealing memt>6r8 is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
iha sealing members is not positk>ned adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the seating members are 
positioned adjacent to an end portion of the threaded connection. 

201. A systeno for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandpble tubular member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexistihg 
structure; and 

) means for axially displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansibn cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tutKJlar 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the, tubular members with a sealant; 

coupling the threaded portions of ttte tubular members; and 
curing the sealant. 

202. The system of daim 201, wherein the sealant is selected fifom the group 
30 consisting of epoxles, themnosetUng sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daam 201 , further including: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memt)er5; and 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular, member for radial expansions of up to 
about 25%. 

5 194. A system for coupling a tubular member to a preexisting structure, 
comprisirtg: 

injecting a lubricating fluid into the preexisting stmcture; 
positioning the tubular member and an wcpansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexistinjB structure; and 

axiaHy- displacing the expansion cone relatfve to the tubular member by 
piding the expansion cone through the tubular member. 

195. The system of daim 194, wherein the lubricating fluid comprises: 
IS BARO-LUB GOLD^EAL^ brand driliing mud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
s^ucture; and 

means for axially displaclr>g the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandat>le tubular 
25 rmrnber, 

wherein the expartdable tubular member includes: 

a first tubular member; 

a second tubular member; arid 

a threaded connection for coupling the first tubular member to the second 

r 

30 tidMlar member, the threaded connection including: 

one or nwre sealing nwmbers for seaBng the interface between the first and 
second tubular members. 

t 

197. The system of daim 196. wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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212. A system for coupfing a tubular member to a preexisting structure, 
comprising: 

positionirig the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots ^re provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. . A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the preexisting structure; 

anchoring the expandat>le tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubular member Indudes: 
25 a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the Intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting stmdure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; • 

anchoring the expandable tubular member to the preexisting structure; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 

204. The system of daim 201 , wherein the sealant can be stretched up to about 
30 to 40 percent after curing without failure. 

205. The system of ctaim 201, wherein the sealant is resistant to conventional 
wellbore fluldic materials. 

. 206. The system of dalm 201 , wherein the niaterial properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 

207. The system of daim 201, further including: 

means for applying a primer to the threaded portions Of the tubular members 
prior to.coating the threaded portions of the tubular members with the sestont 

208. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant Is applied to the threaded 
portion of the other one of the tubular meml)ers. 

21 0. The system of daim 207, wherein the primer indudes a curing catalyst 

211. A system for coupling a tubular member to a preexisting stmcture, 
comprising: • 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular merfiber to the preexisting structure; and 

axially di^adng the expansion cone relative to the tubular menrtber by 

puHing the expansion cone through ti^ expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting stmcture; and 
a sealing element positioned between the rings for sealing the interfece 

between the tubular member and the preexisting structure. 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular memben 
and 

means for injecting a curable fluidic sealing material bet\^n the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for posittoning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular mmtber to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone native to tlie tubular 
member by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular member to a preexisting s^dure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member, and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular rnember to a preexisting 
strudun^, comprising: 

weans for posifioning the expandable tubular member, an expansion cone, 
and an anchoring device' within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the dependable tubular member to the preexisting, 

stnicture using the anchoring device; and 

means for axially displacing the expansion cone. 



22B. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expendable tubular ntember by 
applying an axial force to the expansion cone; 

wherein the axial fares includes: 

a substantialty constant axial force; and 

an increased axial force. 

217. The system of dalm 216. wherein the increased axial force is provided on a 
periodic basis. 

218. The system of daim 216. wherein the Increased axial force is provided on a 
random basis. 



219. The system of claim 216, wherein the ratb of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40%. 

220. A system for coupling a tubular member to a preexisting structure, 

comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring ttie tubular niember to the preexisting structure; and 
means for axially displacing the expansion cone relative to the expandable 

tubular member by pushing and pulling the expanston cone through the expandable 

tubular member. 
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221 . The system of dalm 220. wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material Irito oonted with the 
expansion oone. 



222. A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 

means for positioning the tubular rnernber and an expansion cone within the 
preexisting structure; 
35 nrieans for anchoring the tubular mennber to the preexisting structure; 
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means for actuating the engagenfient elements. 



231. The system of daim 229, wherein the means for pivoting the engagenrient 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229. wherein the means for pivoting the engagement 
elements indudes: 

10 means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexlstihg 
structure, comprising: 

means tor pladng the expandable tutnjlar member and an expansion cone 
15 into the preexisting stnjctura; 

means for pladng a quantity, of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axially displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barife plug. 

235. The system of daim 233, wherein the fluidic material comprises a fiex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: ' 

means for positioning ttie expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic nriaterial into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and . 
means for axially displadng the expansion cone. 

237. A system fbr coupling an expandable tubular member to a preexisting 
35 structure, comprisirig: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axialty displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting stnjcture, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; md 

means for axially displadng the expansion cone in a second diractton relati^ 
15 to the expandable tubular member; 

wherein the first and second directions are different 

228. A system for coupling ah expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone witt)in ttie expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular nriember to a preexisting 
structure, comprising: 

• means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that includes nrwans for pivoting one or more engagement elements; and 
means for axially displacing ttie expansion cone. 

230. The system of daim 229, wherein the means for pivoting the engagement 
35 elements indudes: 
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means for positioning the'tubuiar member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of claim 241, wtierein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10. member. 

243. The system of dalm 241, wherein the means for axially displacing the 
expansion cone includes: 

means for injecting a fiuidic material into the tubular member. 

IS 

244. The system of daim 241, wherein the means for axially displacing the 
expansion cone includes: 

means for applying a tensile force to the Expansion cone. 

20 245. The system of claim 241, wherein the means lor axially displacing the 
expansion cone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system of claim 241, wherein the means for axially displacing the 
25 expansion cone Includes: 

means for displacihg the expansion cone out of the tubular member. 

247. The system of dalm 241, wherein the means for axially displacing the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241. wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. * 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for piadr^ the expandable tubular member and an expansion cone 
within the pfeexisting structure; 
10 means for Injecting a quantity of a first ftuidic material having a first density 

into the of the preexisting stmcture outside of the expandable tubular 

member; and 

means for injecting a quantity of a second fiuidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density Is greater than the first density. 

239. A system for ciDupling an expandable tubular member to a preexisting 
structure* comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system fbr coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means fbr applying an axial force to the expandable tubular member. 

241. A system for coupling a tubular member to a preexteting structure, 
comprising: 
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means for positioning the tubular mennber and an expansion oone within the n 
preexistif)g structure; 

nieans for axially displacing tt)e expansion oone; -n 
nrwam for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular memt)er. ^ 

242. The system of daim 241, wherein the means for axially displacing the ^ 
expansion oone includes: 

means for pressurizing at least a portion of the interior of ttie tubular ^ 
10 member. 

243. The system of daim 241, wherein the means for axially displadng the 
expansion oone indudes: 

means for Injecting a fluidic material into the tubular member. . H 

15 

244. The system of daim 241, wherein the means for axially displadng the 1 
expansion oone indudes: 

means for applying a tensUe force to the Expansion cone. 7 

20 245. The system of daim 241, wherein the means for axially displadng the -t 
expansion cone includes: 

nneans for displadng the expansion cone Into the tubular member. 

246. The system of daim 241, wherein the means for axially displacing the ^ 
25 expansion cone Indudes: 

means for dspla^ the expansion cone out of the tubular memtfwr. 

247, The system of daim 241. wherein the means for axially displadng the 
expansion cone racfially expands the tubular member by about 10% to 20%. 
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248. The system of daim 241, wherein ttie means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about5%. 
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249. The system of claim 241. wherein the means for applying direcl radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of datm 241, wherein the preexisting structure includes a 
wellbore casing. 

251. The system of daim 241, wherein the preexisting structure includes a 
p^ine. 
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252. The systern of dalm 241, wherein the preexisting structure includes a 
structural support 



163 




^ QflBce 



4^ 



nvBsnmnraoFu 



AppHcatknNo: GI 

1-12 



0.2 



Examinar: DavePqtper 
Dateofseardu 20Ai>ril2004 



Patents Act 1977: Search Report under Section 17 
Donmwitit conridered.to be rdevant: 



CatipgDiy 


Relevant 
todaims 


Identity of document and passage or figure of particular reference 


A' 




GB 2356651 A 






Shell Internationale Research 


A 




WO 01/04535 A 






Qiventuffe Global Technology 



Categories: 



X Docnneitt te&a^ tackof oov^ or tnventive A Docuioem indicatiDg technological beck;|rounfl tod/or swiT 

ttp ofttent. 

Y Documemilldfcatilltlgckoflnve^ P Dncument puMtsherf m or nftgr the A^t^l pTWiT4fy Hat^ 
ooflliiDodwidiODeoriinreodierdocuni^ but beftn the filu^dtoeiirf' this in^^ 

B Pitettdocumempublidiedonoraftcr, buwiihprk^ 
earlier than, the filing dite of thb ap^Jication. 



St M c fli tw f of the sane pamt fiunfly 



Fldd of Search: 

Seaidi of GB. HP. WO & US patemdognnents classified in the fo^^ ; 



EIF 



WoridirideaeMch of pamdocmiieiMclasalfied in ihe Mowing aiw 

IE21B 

The faPowim online ind oti>er databases have been used in the prcpanrtioa of this seardt report 
jOniiiie: WH.EPODOC 



An Executive Agency of the Department ofDade and Industry 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



yi^INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





